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and costs a lot more, but we can always hope things will be better next year. Than there is Fessurch Economist ... Palmer*
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provide just one more pound of meat for each Chinesal

But this is only part of the story. We are already expaorting food to much of the rest of
the world. OF course this is nothing new—except that now we're getting paid for it, and that is
differant! What has happened is that “progress" has becomas widespread. Advanced technology
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is no longer our exclusive property, For instance, instead of the cheap toys they used to maks, : k
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the Japanese now furn out some of the best radios, eléeciron microscopes, cameras, tape

recarders, motorcycles, and pollution-frea cars in the world, This means that they and many Editor — Mary C. Langan

othar peoples now have more money to spand for better food. What most of them lack is land,
and even those that have enough of this have never been able to beat the American farmer at his
game, S0 now we can expect to sall food abroad on an aver larger scale,

Actually, we don’t have much cholce, Last year we spent $6.8 billian more sbroad than ]
we took in. By 1880 we may be spending $18 billion ovarssas for oil alone. By coincidance, Scinnces, Fairbanks, Alasks 29701, A writ-
$18 billion is just sbout the value of the food tha USDA thinks wa could be exporting by 1380, ten request will include you on the mailing
In affect, we will be trading food for oil, and consequently our own food is guing to cost more list.
bascnuss groater demand leads to higher pricas.

What does this mean for Alaska? Simply this: anything that raises the price of food
ralative to the price of other things is going to increass the margin of profit for farmers. This is
Alsska’s chance to turn a marginal enterprise into 2 solid source of incoma. We could start by
trying to supply our own needs. Last year, Alasks imported over 50 million pounds of msat.
Suroly, at today's prices that should be market enough to sustain and sncourage an industry of
our own!

Agrobarealis I8 published by the Uni-
versity of Alaska Institute of Agricultural

To simplify terminology, trede names
of products or equipmsnt may have been
used I this publication. No endorsement
of products or firms mantioned is intend-
ed, nor s criticism implied of those not
mentioned.

Material appearing hare may be repeint
ed provided no endorsement of a commer-
clal product is stated or imglied, Pleasss
credit the researchers involved, and the
University of Alaska Institute of Agri-
cultural Sciences,

Haorace F. Drury, Director
Institute of Agricultural Sciences,
University of Alaska
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1972 MEAT PRICES
DOWN IN FAIRBANKS
UP IN SEATTLE

CHRISTOPHER A. STEPHENS
Research Assistant

WAYNE C, THOMAS
Assistant Professor, Economics

Food costs, espacially those of meat
products, contribute to the high cost of
living in Alaska, The research presented
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here was undertaken to determine just
how much shoppers living in Fairbanks,
Alaska were paying for selected red
meat products compared with shoppers
in Seattle, Washington. We felt that the
research was particularly timely due to
the dramatic rise in red meat prices
experienced nationally during 1972, In
this article we were interested in
examining the magnitude of price

differences and the patterns of monthly
price fluctuations

Fiva cuts of meat were selected for
this study: regular ground beef, chuck
steak (bone-in), top round steak
(bonsless), T-bone steak, and pork loin
chops. Deata were collected sach
Tuesdsy throughout 1872, in three
retail food chain-stores in Fairbanks and
in Seattle

The food chains surveyed in the two

cities received their meat from
wholesalers operating in Northwest
Washington state. Since the

wholesalers were located in the same
geographical area, it might be axpected
that wholesale prices for Seattle and

Fairbanks had common price
determinants, The most significant
factors causing higher prices in
Fairbanks weare probably high

transportation and overhead costs.

A note of caution should be expressed
concerning this research. The analysis
considerad only five cuts of maat. The
four cuts of beef selected may indicate
trends for all beef prices, but
generalizing to all pork prices from one
cut (pork loin chops) may vyield
inaccurate results.

Average monthly prices for all besf
items are graphically developed in
Figure 1. Monthly price observations on
individual cuts of beef and pork are
presented in Figures 2 through 6. The
average prices for all twelve months of
1972 for each meat cut and all beef
items are shown in Table 1. The
following discussion Includes
highlights of this research on selected
meat price differences and trends In
Fairbanks and Seattle.

By the end of 1972, Fairbanks
consumers were paying seven parcant
less than they were at the beginning of
the year for all beef items in this survey
while Sesttle shoppers were paying
three percent more. From January
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through August, the average Fairbanks
beef price was §1.56/1b (38 percent
more than Seattle). After August the
average price was $1,48/Ib (29 percent
more than Seattle). This sharpdeclinein
the Fairbenks average beef price was
most likely due to intense price
competition among Fairbanks® three
food chain-stores.

Since the average beef price was
derived from prices of four beef cuts,
inaividual price breakdowns should give
mora insight into beef price movements.
Ground beef prices in Fairbanks during
1972 averagad 19 percent (13¢/Ib)
higher than in Seattle. Fairbanks and
Seattle price movements for ground
best displayed & noticeable degree of
similarity. Although not exact, price
changes wera generally at the same
time and in the same direction, Ground
beef was the only beef item included in
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this research in which the Fairbanks
consumer was worse off price-wise at
the end of tha year than in the
beginning. However, the Fairbanks
shopper was still batter off at the end of
the year than was the Ssattle shopper
because ground beef prices in Seattle
had increased even mora than in
Fairbanks.

Fairbanks prices for each of the three
steak cuts (top round, T-bone, and
chuck) exhibited striking downward
trends beginning in August and
continuing through November, 1972,
The Fairbanks consumer was faced with
the haeppy consequence of paying 8
parcent less for top round, 10 percent
less tor T-bone, and 13 percent less for
chuck steak in December, compared
with the preceding January. For these
same three cuts, Seattle consumers
were either paying the same or more in
the December period wersus the
previous January. Between January
and December the actual price par
pound for these three culs narrowed
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between cities by 23¢ for top round, 24¢
for T-bone and 13¢ for chuck steak.

Fairbanks and Seattle price
movements for pork loin chops were
very similar. With few exceptions, pork
chop prices in both cities increased
markedly after May. The average yearly
Fairbanks price for pork loin chops was
30 percent (39¢/Ib) higher than Seattle.

During 1972 the Fairbanks shopper
benefited from price reductions in beef
steak. Also, the Fairbanks consumer
was proportionately better off price-
wise for ground beef, and was no worse
off regarding price for pork loin chops
compared with his counterpart in
Seattle. More information is needed to
analyze potential price movements and
to determine if price differentials will
continue to diminish in 1873 and
beyond. As population and income
levels increase in Fairbanks,
competition between food stores should
become more imense. Added to this is
increased efficiencies apparent in
transportation systems today and in the
near future. This leads to speculation
that over the long run, price differentials
of meat products between Fairbanks
and Seattle should decline.

This resesrch is being comtinued
through 1973 on an expanded basis in
the hope that this data will aid the
consumer in coping with the problem of
increasing food costs. Prices for lamb,
veal, bacon and ham, fowl, cold meats
and aedditional pork items will be
included. Prices are being collected in
Anchorage as well as Fairbanks and
Seattle. Also, data on wholesale meat
prices will be collected and compared
with retail prices to identify
relationships betwsen these two
sectors of the market, m
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What will it take to produce Alaska’s vegetables year-round?

CONTROLLED ENVIRONMENT
AGRICULTURE (CEA

DONALD H. DINKEL
Associate Professor of

Physiology

WAYNE E. BURTON
Associate Professor of Economics

Plant

CLAYTON. R. OSLUND
Assistant Professor of Plant
Science, University of !daho

Bright lights in the Wast Ridge
greenhouse on the Fairbanks campus
signal another research step toward
year-round vegetable production+ in
northern environments. High intensity
discharge lamps (Figure 1) definitely
produce a bright spot on the campus
during the long, dark nights of Alaska’'s
mid-winter. They are also producing
initial data to be used in setting up a
production system based on total

Tebis 1.
Yioids i (b/sq f/ vear of saisd vegetabias
wheon grown in controfied environmania

energy utilization. This is a concept In
which alectric power, heat, and carbon
dioxide (COz ) — produced in power-
generating facilities using fossil fuels —
will be used to grow plants in controlled
environments

Alaska is an excellent location for
developing technology suited to total
enargy utilization, a concept which
ensures maximal food production,
There is an abundant availability of
fossil fuels and there is a need for such
maximal production. Anticipated
development of various natural
resources (particularly in the petroleum
industry) indicate future social and
economic development of Alaska. Also,
the Native land claims settlement, the
Rural Development Act of 1972, and
continuing industrialization in Alaska's
cities will stimulate development of the
state.

Further, Alaska provides a desirable

Crop Varety i/ ey My
Tamaln Homuasisui 78
Lt Qrand Rapads Forcing B7
Aadishes Champion 8o
Turnips Tokyo Marke| 480
Cucumbers Famagor no

The lattsce snd radishes wero grown under spproximately 2000 f.c of cool
white Hisorascent lght. Tha tometoss end lurnips ware grown undes
nppronirmately 2000 { ¢ of Lioslos sni Midtivapor High Intansity Dischangs
HID) light, Cugumbers wars grown under 2000 f.o. of Lusealos and

Mubtivapor light for spprosimatedy Tive wsdon,
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location for both research and
production development of Controlled
Environment Agriculture (CEA) systems
because of its location in northern
latitudes, urgent need for development
inputs particularly suited to northern
climes, and evolving recognition of
cultural, nutritional, and aesthstic
benefits to be gained from CEA systems

which subsequently may include
ornamental, small fruit, and livestock
products.

Alaska's present situation is

characterized by inadequate production
of its own edible crops. Field crop
production has been restricted by
negative  attitudes, limited public
research and service, and short frost-
free seasons, Greenhouse production
has been restricted by low
temperatures, low light intensities, and
short daily hight duration during half of
the year. Marketing field vegeatables is




FIG. 1.

Tomatoes and cucumbers
being grown in a nutriculture system
under High Intansity Discharge (HID)
lamps at Fairbanks campus.
Controlled Environment Agriculture
(CEA) may eventually provide the
means for economically feasible
production of fruits and vegetables
yaar-round in Alaska.

limited to a few weeks falling between
mid-June and sarly Septamber, with
the exception of potatoes, cabbage, and
carrots, which are stored. Cabbage and
carrots encompassed less than 200
acres during the 1971 growing season.
Greenhouse production has a
somewhat longer season (mid-Mareh to
early Octobar), but a 70-71 survey(1)
indicated only limited emphasis (less
than 20% of total sales reported) on
salad-vegetables by commercial
producers. However in the survey,
interest was expressed regarding use of
lights, CO: , varieties, and numerous
other topics which would extend the
season of production. Only one large
producer is presently known 1o be
growing salad-vegetables commercially
on a year-round basis. The
predominance of present greenhouse
salad-vegetable production is carried
out by individuals to meet family
subsistence needs,

A store shelf appearance survey in
the Fairbanks community during the
winter of 70-71 (1) provided some
insight into the Alaska frest and salad
vagetable market. The Ffollowing
vegetables were found in fresh counters
{not necessarily all in one siora):
tomatoes (bin, tubs and cherry),
cucumbers, radishes (red and white],
lettuce (leaf, red leaf, romaine, head,
and bibb), green onions, peppers (green,
hot and pimiento), beets (with tops,
without tops, and beet greens), turnips
(with tops, without tops. and turnip
greens), rhubarb, spinach, mustard,
parsley, kale, swiss chard, chinese
cabbage, zucchini, hubbard squash,
peas, brussels sprouts, cauliflower,

carrots, broccoli, rutabagas, escarole,
collard greens, cabbage (red and whits),
and asparagus, Survey observations
were limited to those vegetables which
had been previously determined as
suitable for CEA production in Alaska.

Extensive economic year-round
greenhouse or CEA production systems
are not expected in the immediate
future. A great deal of intensive
research is needed first.. Specific
anvironmental requirements for
optimum plant growth are not fully
known. While one may strive for
“optimum” conditions to produce lush
foliage, large fruit, early maturity, most
yield per dollar, or one of a muititude of
other responses, we do not yet know
how to produce maximum vyields. To
iearn how to stimulate a plant to s
maximum production potential will
require the determination of a proper
combination of all environmental and
economic parameters. Some important
parametars are: light (intensity, spectral
distribution, and duration); atmosphera
(CO, content, and oxygen), tempera-
ture; humidity; growing media (soils,
and organic and inorganic media);
growth nutrients; interaction of other
organisms within the CEA environment;
and fixed, operating, and marketing
costs. We must learn to provide a set of
environmental conditions precisely
programmed so that no factor will limit
or hold the plant back from reaching its
built-in genetic capacity. We may aven
have 1o restructure the genetic
composition of some plants to utilize the
engineered capacity of CEA
anvironments and production systems
developed.

Undear the auspices of the University
of Arizona's Environmental Research
Laboratory, recent work (2) with
vegetable production in desert regions,
using high temperatures and humidity,
has shown that using partially
controlled environments, growth
potential can be many times grealer
than out-of-doors. Air-inflated, plastic-
bubble greenhouses are used to
maintain high humidity, temperature,
and CO, . Some of the yields in tons per
acre for single crops obtained under
these conditions include; tomatoes- 71,
eggplant - 107, lettuce - 25, and
cucumbers - 102. These yields compare
with U.S. averages of 30, 8.25, 10.5,
and 12 tons per acre respectively for
good outdoor yields of the same crops.
Potential year-round vyields in these
desert greenhouses are estimated at
196, 214, 300, and 450 tons per acre
respectively with theoretical yields
going above these estimates. Faster

growth rate, increased yield, and earliar
maturity are factors accounging for the
improved yields.

Further evidence that exceptionally
rapid plant growth is possible comes
from the Phyto-Engineering Laboratory
of the US. Dept. of Agriculture (3)
Speacial growth chambers there provide
vary high hght intensities, and
appropriate temperature, humidity, and
CO, levels. With certain controlled
levels of these environmental factors,
some plants are found to grow at rates
of from 10 to BO times faster than in
conventional greenhouses,

The experiments in the Fairbanks
greenhouse are only a step in reaching
the desired objectives in Alaska. Table 1
gives yields of the best producing
varieties of several salad vegetable
crops and the accompanying photo
shows the vegetable quality.
Preliminary studles have demonstrated
that tormato plants will grow, set fruit,
and ripen good tomatoes under high
intensity artificial lighting. Yields wers
not high but only minor changes in
technique will undoubtedly increase
yields very substantially, Production of
good quality radishes under lights in 21
days posed no major problems,
Production periods of 17 to 15 days are
in the offing. Leal lettuce also grew well
and produced marketable plants in 33

days.
It has been demonstrated that the
production  season of greenhouse

(Cantinued on next page)

FIG. 2. One pound European-type
cucumbers ready for harvest on March
27st. The sseds were planted on
January 19th, and grown under 2000
foot candles of Lucelox and
Muitivapor lights until February 21,

Agroborealis July/1973 7



Agricultural Climatologists Meet in Alaska

C. 1. BRANTON
Ressarch Agricultural Enginser

The relation between agriculture and
climate was the topic of a meeting held
in Wasilla, Alaska in August of 1972.
Twelve scientists from 11 states

CONTROLLED ENVIRONMENT
AGRICULTURE (CEA)}
(Continued from page 7)

vegetables can be substantially
extended in the near future even if the
aconomic problems of year-round CEA
production have not been completaly
worked out. This extended season could
be made possible by using
supplemental light in the greenhouse
for in & growth room} to produce
transplants in midwinter. Only a few
lamps are needed to produce
transplants since the small potted
plants can be grown at close spacing. In
early spring, when sufficient light exists
ta support plant growth {about March 1),
plants can be set out in the greenhousa.
Tomatoes and cucumbers have
responded quite well to this treatmant,
In fact, European parthenocarpic
cucumbers weighing more than one
pound each were first harvested on
March 21 from plants seeded on
January 19 (Figure 2). The plants were
grown under lights until February 21
and from that time on they recaived only
natural light. Tomatoes started under
lights on January 20, and transplanted
on February 20, were brought into
production by April 21 when kept under
supplemantal |ight. Fruit production
under natural greenhouse light was
delayed until May 18.

It is highly probabie that further
research will reveal genetic materials,
production methods, and technology
that will provide a means for
economically feasible year-round salad
vegetable production In a totally
controlled environmaent. In the interim,
research in progress Is providing a
meaans for Alaska's commercial and
home greenhouse producers to extend
the growing season substantially. ®

REFERENCES
| Wayne E Burton, Frash vegetable shefl appearance
survey, 1970-71. Upputlished data
2. Fontas, M.R., J. D Toole and M.H, Jensen. Vogaisbis
produttion unoer plestic an the deser! sescoasts of Abu
Dhabi P s Tenth N | Agrcultural Plastics
Confermnce, MNowembar 1071 Chicogo  lilnass. JW.
Cowrtror. Editar, Univarssty of Hlinaks
3 US Departmamt of AgeicuMura. 1868 Eram seed io
fower, fast. In controlled  anvironeents  Agricyfural
Resaarch 17(97:3-5
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traveled to Alaska to discuss resuits of
climatological research. The conference
was a meseting of a technical committee
composed of representatives from
Agricultural Expariment Stations In the
North Central Region of the United
States.

The committee members toured
facilitias at the Agricultural Institute’s
Paimér Research Station, and then
traveled to Fairbanks ta inspect Institute
facilities on the University’'s main
campus. The group conferred with
maembers of the University's
Geophysical Institute in Fairbanks, and
also took advantage of the opportunity
to observe at first hand interior Alaska's
sub-arctic summer climate, unigue in
tha thirteen states which make up the
Region.

"Alaska’s climatic resource is far
different from that of the other twelva
states in the region,” said J, E, Newman,
Professor of Bioclimatology at Purdue
University.

Committee members agreed that in
order to develop effective regional
programs it is important for
climatologists to understand more of
Alasska's problems than it is possible to
gain from just reading the literature.

The group wera members of the North
Central Region's Technical Committes
NC-284, Committee on Climatic
Resources, which works on problems
such as air pollution, relating weather
statistics to agricultural production,
encouraging consideration of normal
weather patterns in  agricultural
management, and developing and
standardizing  agricultural wesather
instruments and recording methods.
The group has pioneered in adapting
computer technology to the analysis of
the larges masses of data used to
determine the probabllity of the re-
occurrence of weather patterns.
Computers are usad to analyze data
recording factors such as rainfall,
evaporation of water, and energy flow
through plants.

Attending the mesting from the
University of Alaska's Institute of
Agricultural Sciences were: C.l.
Branton, 8 member of the committee,
and H.F. Drury, S.H. Restad and C.F.
Marsh,

Chairman JM. Ramirez of North
Dakota State University presided at the
business meatings, and D.G. Baker,
University of Minnesota was appointed
acting secretary.

New officials elected for 1973 were:
W.F. Lytle, South Dakota State
Univarsity, Chairman; and R.E. Neiid,
University of Nebraska, Secretary.

S. H. Wittwar, Director of the
Michigan State University Agriculture
Experiment Station was present al the
meeting as the Administrative Advisor,
and A. J. Loustalot represented the
United States Department of Agri-
culture's Cooperative State Research
Service.

Some of the 12 scientists attending
the meeting from outside of Alaska also
brought membears of their families and
all committee members waeare
enthusiastic about the discussions and
the opportunity ta observe Alaska's
unigue climate at first hand.

"We gained a real insight into the
state,” said L. D. Bark of Kansas State
University.

Othar members of the group were: W.
L. Decker, Chairman, Atmospheric
Science Department, University of
Missouri, H. J. Mederski, Professor of
Plant Physiology, Ohio State; G. E.
Merva, Associate Professsor of
Hydrology, Michigan State; J, E.
Newman, Professor of Agronomy and
Head, Bioclimatology, Purdue; R. H.
Shaw, Professor of Agricultural
Climatology, lowa State; R. K. Simons,
Professor of Pomology, University of
Wingis. W

S.W. Wittwer, Michigan State U.,
overiooks a soil profile.




Preserving Alaska’s Wood Products By Double Diffusion

LEE D. ALLEN
Associate Agricultural Engineer

When wood is used in contact with
the ground, or in damp locations, its
useful life can be significantly increased
by using preservative treatment. In
Alaska, posts, poles or pilings that have
been commercially treated are
sometimes unavailable or relatively
expensive. However, methods are
available for farmers or small
commercial operators to produce
preservative-treated posts at a cost
lower than that of shipped-in, pressure-
treated material. One of these mathods,
the double-diffusion process, is
effective, yet is inexpensive, simple, and
does not require excessive equipment,
This process was evaluated in 1972 at
the Institute of Agricultural Sciences
Matanuska Research Farm,

Two Approaches

There are two basic approaches to
treating wood; one utilizes petroleum
solutions for dry wood, and the other
uses water solutions for freshly cut
material. Oil-based treatments have
been used successfully in Alaska on dry
wood, but green or improperly seasoned
wood cannot be treated satisfactorily
with oil-based preservatives since the
moist wood resists penetration of the
oil. Water solutions, however, can be
used successfully on grean or partially
dried wood, but are unsatisfactory for
dry wood. The cells of green or partially
dried wood are still in an active state and
the chemicals in the water-based
solution diffuse into the living wood
cells and are distributed in the sap
stream.

The water-based method is most
effective for green round posts, poles, or
pilings, because the sapwood on the
outside of the tree conducts the water
solutions better than heartwood. For the
method to be uniformly effective, the
trees must be in a living, healthy
condition when cut. Unhealthy trees,
especially those with scars where dried
wood is exposed, do not absorb water
solutions properly.

The Double Diffusion Procass

Since chemicals used to treal
unseasonad wood are water soluble,
they can, in time, be leached from the
post by rain or soil moisture. One

method used to prevent the presarvative
from leaving the wood under wet
conditions is called the double-diffusion
process (3,6). In this process a water
soluble chemical is sllowed to diffuse
into the wood fibers. After adequate
soaking time, the post is put into a
sacond solution of chemicals that will
react with the first to form an insoluble
prasarvative, Since the first chemical is
already in the wood, the chemical
reaction tekes place there, and the
reaction product is formed in the wood.
The insoluble preservative prevents
fungus or insect damage to the wood
and cannot be washed out, making the
treatment very long lasting.

Our tests in 1972 were based on
treating-schedules that produced the
highest chemical retentions in Alaskan
species (6), as determined by the U.5.
Forest Products Laboratory. Several
combinations of chemicals have proven
satisfactory for the double diffusion
process (1,2). It was decided that copper
sulphate {CuS0,) would be most
suitable for the first treatment. A
combination of sodium chromate
(NaCrO4) and arsenic acid (HiAsO,)
was usad for the second treatment. This
treatment was applied to four locally
abundant species: white spruce, balsam
poplar (cottonwood), aspen (poplar) and
birch.

Preparing the Posts for Treatment

The experiment was planned to
include green posts and posts at various
levels of drying. The posts for partial
drying ware cut in the winter of 1871-
72. They were cut, pesled, and stored at
freezing temperatures so they would
not dry out.

The bark of the posts cut in winter or
early spring was hard to remove and had
to be peeled away with a draw knife or
ax. Green posis cut in summar peeled
aasily by stripping the bark off by hand,
once it was started with a spike. The
bark was more difficult to remove from
posts cut near the and of July.

Posts were removed from the freezing
storage to warmed storage for periods of
2 to 4 months for partial drying. A
copper identification tag was attached
to each post. Just before treating, all
posts were incised with a chisel-pointed
hammer (Figure 1) in the groundline
area to increase the chemical
penetration in this critical area. This
permitted sampling both incised and

unincised areas of the same post for
chemical analysis.

Treating the Posts

Posts were tested for moisture
content (Figure 2) and sorted into
batches based on these tests. Soms
batches were made up of freshly ocut
green posts, and two batches were
made of sawed Bx8s and 2x10s of
spruce and balsam poplar. The posts
wera treated in plywood tanks (Figure 3)
and held completely submerged by
wood blocks placed under steel bars
which were inserted through holes near
the top of the tank.

The copper sulphate was applied to
the posts either in 8 10% unheated
solution or & 6% solution heated to 1656°
F and allowed to cool overnight, The
second solution for all batches
contained 5% sodium chromate and 5%
arsenic acid st ambient temperature,
but the time of soaking was either 1 or2
days.

Between solutions, the posts wera
washed to prevent any of the copper
sulphate solution from being carried
over into tha chromate-arsenic solution,
where a precipitate is formed when the
solutions combine. A careful final
washing removed any excess chemical
from the surface, thereby preventing
formation of & powdery residue on the
surface of the posts when they dried.

(Continued next page)

Fig. 1. Preservative treatment of

wood can significantly increase its
usaful life. Here posts are incised with
a chissl-pointed hammer bsafore
treatmant by the double-diffusion
process. Treating tank can be seen at

right.




Can Preserving By Double Diffusion Be Profitable In Alaska?

CHARLES F. MARSH
Raesearch Economist

The old saying, “There’s many a slip
twixt the cup and the lip,” is quita true
when studying the economic feasibility
or predicting the chances for success of
many things we attempt to do in Alaska
Whather we like it or not, economics
plays a very important role in the
success or fallure of most business
ventures. Let us teke a brief look at the
economics involved in treating wood
products by the double-diffusion
meathod.

What is the double-diffusion method?
It consists of soaking green wood, first

in one chamical solution, and then in a
second chemical solution. The
chemicals used are water soluble and
diffuse into the free water in the wood
by capillary action, Here the chemicals
react with each other to form a refatively
insoluble, non-leachable compound
that is toxic to fungi and insects.(1)

In comparison, the most commaonly
used pressure-treating method is much
more complicated and expansiva, With
this method, penetration of the wood is
obtained by forcing the heated
chemicals into the wood by hydraulic or
air pressure up to 200 pounds per
square inch

The double-diffusion mathod requires

less expensive equipment than is
required by the pressure-treating
method, and relatively low-cost
chemicals. The chamicais used can be
shipped dry, in light, inexpensive
containers, to the place of treatment.
Thus, the method appears especially
promising for areas such as Alaska,
which has no pressure-treating
facllities and where shipping costs are a
majar part of the cost of obtaining
treated timber products. For further
details sbout tha double-diffusion
method, chemicals used, and
procedures followed, see the foregoing
article in this issue of Agroborealis.
Before examining the other economic

{Continued from page 9)

Additions of chemical and water were
made periodically to the tank. Diffusion
of chemical into the wood reduced the
strength of the solution, and
evaporation of water from the surface
increased it. A hydrometer was used to
check the strength of solution, and
additions were calculated to maintain
proper solution level and concentration.

The average absorption of chemicals
{determined by dividing the total
additions to the solutions by the total
number of posts treated) indicate that
about 0.49 pound of copper sulphate
was absorbed in the first soak, and that
0.23 pound of sodium chromate and
0.22 pound of arsenic acid was
absorbed in the second soak. At this rate
of absorption, the chemical cost was 40
cents per post

The observation area, with posts set
on a 4-foot grid (Figure 4) will permit us
to determine the service life of the posts.
It will be 10 to 20 years before this
determination can be made from
observation of failures in actual service.

Chemical tesits can determine the

Fig. 2. The moisture content of each
post was determined with the
glectronic moisture metar prior to
treatment of the posts.
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Fig. 3. iron bars hold the posts
submerged. Once the bars are inserted
over the posts, the posts can sasily be
forced down and more blocks added.

amount of preservative absorbed by the
posts and therefore give an indication of
the protection provided by the
treatment, and samples of incised and
unincised portions of the posts are
being analyzed.

The average total chemical retention
of nearly one pound per post indicates
that most of the posis absorbed the
solution adequately. Staining tests on
sawed sections indicate that
penetration was excellent with aspen
and balsam poplar, good with birch, and
fair penetration was obtained with
spruce. Incising near the groundline
tended to increase chemical absorption
in hard-to-treat posts. Good penatration
occurred on sawed timbers of balsam
poplar, but very poor pengtration was
noted on sawed spruce timbers. Aspan
or balsam poplar will likely outlast
spruce or birch as home-treated posts,

Limited pravious experiance in Alaska
with the double-diffusion process
indicates that if the wood can be made
to absorb the chemical, good resistance
1o decay can be achieved.

Most of the batches of posts treated and
sat in 1954 have experienced no

failures after 18 years of exposure to
Alaska soil and climate. The double-
diffusion method has been tested in
other areas (4) and was placed in the
same class as pressure treatments,
with estimatad life of over 40 years,
The good average chemical-
absorption rate obtained in this test, the

ancouraging Indications from the
previous test in Alaska, and the
experience of researchers in other

areas support the conclusion that the
doubie diffusion process can be applied
successfully to Alaskan woods, and that
the treated posts are long lasting in
Alaska. Locally treated Alaskan species
could safely replace a portion of the
market currently filled by imported
metal or treated wood posts. ™

AEFERENCES

1. Bemchier. K. H. 1383, [Rev. 1568 snd 1063] How 19
tresl fance posts by doulslediffusson. FPL Rapart 1968, 8pp

2, Baschier, B H, snd H. G. Roth, 1864, The doubie
diffusion meihod of meating wood A Aevew ol Siudies
Foreat Products Jowrnad 14 171-78

3. Biew, J. Oscer Jr. and Francis J. Champion. 1942,
Prasecvative trestmam of tancs posts and farm himbers
USDA Fermers Bullstn 2048 34 pp.

4. Blaw, J 0. #nd H_ L Davidson, |B67 Comparmson aof
wood preservetives in Misssssipi 081 stuty, US Forest
Sarvice Aessarch Note FPL.DY.

8. Brenton, C. | and Herry Wimmar, | 966 Preserving
wood tor Alssks s farms and bomes Liniversiay of Alaska
Extersion Suliezin 8O3, 8 po.

B. Gjovik, L R, H G Roth, snd H. L Devideon, 1872
Treatmen of Alnskan speves by double deffusson wng
modiied double diffusien methoeds, Forest Seroos Aesearch
Paper FPL VB2 20 pp

Fig. 4. Posts were planted to
evaluate service life.



aspects of treating wood products in
Alaska, it is important to answer two
questions. First, is there a demand for
treated wood products in Alaska?
Second, are there adequate stands of
native forestry materials available in
areas where treating plants could be
located?

The first question is difficult to
answer with definite figures for prices
and quantities. It is true that treated
materials are used by a number of State
and Federal agencies, private
businessas, and individuals — including
farmers, homesteaders, and
homeowners throughout Alaska. More
would probably be used, however, if a
lower cost supply were available. The
high cost of imported materials has no
doubt greatly affected its use.

For the 3-year period 1969-71, an
annual average of 4,317 tons of timber,
posts, poles, and piling were recorded
as having moved through various ports
in Alaska (3) No breakdown is available
for specific items; however, it is
assumed that most of these materials
ware treated. The treated materials
used have been pressure treated in the
lower 48 states and shipped to Alaska.
At present no treated wood products are
produced in the State,

The Alaska State Housing Authority
(ASHA) has proposed to build 5,000 to
6,000 new houses for the native
population of Alaska in outlying villages
during the next 5 to 6 years. In thess
areas, piling is used for support. From
six to eight piles would be required per
house. If it is assumed that 5,500 of
these houses are built, and that eight
piles are used per house, the treated
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piling needed will total 44,000 piles
{8,062 tons?) for the proposed houses
alone. New highways and roads that are
either under construction or in the
planning stages will insure a continued
demand for guardrail posts, bridge
timbers, and other wood materials. As
the title to more State and Borough land
is transferred into private ownership,
the demand for treated logs, piling,
posts, and poles for houses, cabins, and
fences should increase. The demand for
treated poles for power and telephone
lines should continue strong and
increase as these facilities are extended
to more of the outlying centers
throughout the State. A potentially
sizable market could develop for wood

materials treated by the double-
diffusion method, if these materials are
acceptable.?

In answer to the second question,
inventories by Federal and State
foresters indicate that there are rather
large stands of cottonwood, spruce,
poplar, and birch throughout Alaska
that are suitable for posts, piling, and
other such wood products. Initially,
spruce may be the primary material
used, as it is generally more acceptable
in the trade.

To be competitive with other States,
Alaska must produce treated wood
products at a cost equal to or less than
that required to ship these products into
the State. Based upon the bast availabla
information, cost estimates were made
for twa types of operations:

a. A home operation in which the
farmer uses his own labor in cutting
and treating material from his own land.

b. Acommercial operator who runs a
treating plant and contracts with
someone else for raw material to be cut
and delivered. The operator probably
could do this most economically in
conjunction with his lumber or sawmill
business.

The cost estimate for the home
operation is shown in Table 1.

The estimated cost per post was
$1.60 {8640 : 400 posts). According to
this estimate, a farmer could produce
treated fence posts 8t a lower cost than
he would have to pay for pressure-
treated posts ($3.00 to $4.00) or stesi

posts (62.00) that have baan shipped
into Alaska from the Pacific Northwest
Steel posts, although quite durable
under most conditions, become
somewhat brittle at extremely low
temperatures and are rather easily
broken under stress. No cost data are
avallable from other States for wood
materiais treated by the double-
diffusion method. Although some
materials are treated by this method in
the southern States, only small
quantities are treated in other areas.
None have been imported into Alaska.
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The cost estimate made for a
commercial operator was for one who
might wish to contract with an agency
like ASHA to supply 20,000 piles (3,660
tons)® during a 3-year period. It was
assumed that he would amortize his
investment in 3 vyears. A capital
investment of 851,500 was needed,
Operating costs were $305,586. A
breakdown of the land, buildings, and
equipment needed are shown in Table
2, and Table 3 shows the cost estimate
for the commercial enterprise.

The estimated cost per treated pile
was $15.28 (305,686 : 20.000), which
did not include the shipping cost to point
of use. In comparison, pressure-treated
piling shipped to Alaska from the lower
48 States costs $20 per pile f.ob.
Anchorage. No cost estimates were
made for the prassure-treating method.
The cost of the equipment needed to set
up a commercial enterprise in Alaska for
pressure-trasting wood could be within
the range of $200,000 to 8250,000.

(Continued on page 29)
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Nitr-ogen Fertilization of Polar Bromegrass

WINSTON M. LAUGHLIN
Resaarch Soil Scientist

PAUL F. MARTIN
Ressarch Soil Scientist

GLENN R. SMITH
Research Assistant

A fertilizer should produce the
greatest yleld of the highestquality crop
as economically as possible. Many of
our fertilizer experiments are designed
to determine optimum rates.
Information obtained from these
axperiments enables us to estimate
fertilizer nutrients removed with the
crop and those remaining in the soil in
an available form. Thus, a balance sheet
may be prepared showing fertilizer
applied, uptake (the amount taken up by
the crop), and the amount recovered
from the soil after the harvest.

In May 1970 a field experimsnt
involving five rates (0, 100, 160, 200,
and 250 Ib N per acre) of two nitrogen
{N) sources {ammonium nitrate vs. urea)
was established on a uniform stand of
Polar bromegrass. The location of the
experiment was on a shallow phase of
Knik silt loam in the Fairview area of the
Matanuska Valley, Half of the plots
received all their N in the spring. The
remaining plots received half of the Nin
May and half after the first harvest in
June.

All plots received 150 pounds of
phosphate (P;05) as treblesuper-
phosphate, and 200 pounds of potash
(K;0} as sulfate of potash. The brome
was harvested twice in 1970. Fertilizer
treatments were repeated in May 1971
and the plots again harvested. Three soil
samples were taken from each plot: at
two inches (from zero to two inches), at
four inches (from two to four inches)and

Tatie ¥
Tlhact ol niiragen V| ol Poles
wwrnge yhekd. M ke el W seovery (BT

@Yﬁﬂtl Muv% o Barpent reuvey of

N Ausilabiy N

A
Harghe 2 3t R L) ]
Suk 27 114 aa 9Ta
boueon
Anrromm 2 g 128 893 96a
it
Lo Lim 86b 455 972
Mpee, k- sox
(8] 1 3 o e e
oo ™ e GHah e
V50 31w 106 e #n
o0 Lok 1% = S
o 7 e (L i L]

Aaiay Willtia seafy (alumn foliowed ey e Ginne mtte drw e s fizeite
Aftarent o e 0% bewal of prosabitiy spoocllig ni Tuness s MuBes Rargs
lant

T pbani) uu,r:n:ﬂnwl FOK)

FBen af N rkom sesel M0, W et Wpeastatst N o mesl Auy 28 3 100
Sum of 8 sppbe s 80, 8 aret Kjsisdan N = el My 28

at six inches (from four to six inches).
Samples were taken before fertilization
in May, 1971, in May, 1972, and again
after removal of the second bromegrass
crop in August, 1971. These samples
were extracted with Morgan's
solution{1) and then analyzed for
nitrate-nitrogen (NO, -N), phosphorous
{P), and potassium (K), Kjeldahl nitrogen
was determined in the soil andin forage
samples from each bromegrass harvest,

Table 1 summarizes effects of N
fertilization upon total yield, N uptake {(or
removal from the soil by the
bromegrass) and N recovery. Compared
to a single application, half the N in the
spring and half after the first cutting
increased yield, uptake of N by the
bramegrass, and the recovery of applied
N. Ammonium nitrate produced greater
yields, supplied more N to the plant, and
produced greater recovery of applied N
than did urea. Each N increment
increased brome vyields and the N
uptake with the exception of the
Increase from 160 to 200 Ib. N/acre.

Application of more than 150 Ib N per
acre tanded to reduce the recovery of

Tabla 2.
Etfect of sampling depth on available NO, -N, P, and K on
Knik silt losm (shailow phase) on three sampling dates,

Sampling May 8, 1971 Aug 26, 1971 May 17, 1872
depth NO, N P K NO,N P K NO, N P K
inches Lb/mcru
02 afaf 1482 1BOa 66a 1562 1688m B4a 1603 208a
24 33s  B5b 129 3% 736 |46b 46b  E2o 1898
4-8 348 B5c 120 §52  GBc 138 ERTS 34c  180¢

tMeans within sach column followed by the same lener aro not signitionniy different at 1he 6% levet of

probability,
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applied N, The recovery of available N
(estimated by measurements in the
plant and measurements of the total
amount in the soil before fertilization
and after harvest) was not influenced
significantly by time of application,
source, or rate. Practically all N was
accounted for in this mannear, Aboutthe
same amount of N was left in the soll at
the end as was there at the baginning of
this 2-yaar study,

Table 2 presents available NO, -N, P,
and K at 2 inches, 4 inches and 6inches
at the three sampling dates. The values
shown are the averages of 96
measurements. The amounts of
available P and K decreased as time
passed and as depth increased.
Although NO; -N was highest within the
surface 2 inches at all dates, only on
May 17 was the B-inch increment
significantly different from the 4-inch
sample. Available NO, -N and P
remained about the same at all three
sampling dates, Available K reflects
plant use by August 26 and the
subsequent release during the winter of
nonexchangeable K to exchangeable
K May 17.

Available NO, -N at these three
sampling dates was not influenced
significantly by the source or the time of
application. Nitrogen fertilizer failed to
move downward in the soil profile even
at high rates.

Available P and K in the soil following
the second harvest tended to be less in
plots receiving ammonium nitrate
rather than urea, and on those receiving
the split rather than the single N
application. This decrease probably
resulted from the higher yields with
these treatments; that is, removal of P
and K by the plant was greater.

Rainfall in the Matanuska Valley is of
low intensity. Surface runoff is rare
except during periods of snowmell
when the groundis frozen. Thus thereis
little or no loss of applied fertilizer by
runoff. Low rainfall intensity coupled
with small amounts (rarely exceeding 8
inches during the growing season)
results in little, if any, downward water
movement through the soil profile.
Analyses of the soil samples from these
three depths showed no measureable
downward movemant or accumulation
of applied fertilizer nutrients, m
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Soil Testing as a Research Tool

PAUL F. MARTIN
Resaarch Soil Scientist

Soils are part of a natural biological
system, and no one has ever been able
to force a biological system into a rigid
classification or mold. Conditions of
climate and soils in Alaska are very
different from conditions in more
temperate regions. They also wary
greatly within the State, A sound basis
for determining needed soil
amendments is necessary for land
management practices in Alaska
Present-day homestead development
and cropping activities are moving into
new areas. Soils in these new areas are
unilke any previously encountered
Furthermore, intensive cropping in
existing agricultural areas may lead to
nutrient  deficiencies other than
nitrogen, phosphorus and potassium.

The main purpose of Alaskan soil-
testing research s to estimate levels of
available plant nutrients in Alaskan
soils. Soil productivity and plant
responses are estimated using a three-
phase process. First, initial estimates
are obtained from chemical tests of soil
samples taken from the field. Then,
suspected nutrient nadequacies are
tested in the greenhouse. In the
third phase, significant findings from
the laboratory and greenhouse are then
tested in the fieid. Later, the results of
these investigations are statistically
analyzed, interpreted and reported to
promote the general adoption of
improved practices.

It is often difficult to correlate soil
tests with crop response. This is
especially trua in the analysis of soils for
trace elements, There is usually a time
lag before saoil test results reflect
application of fertilizer and lime.
Application of 10 or more pounds of
phosphate per acre may change the soil
test value for avajlable phosphate only
ane pound per acre.

Soil test values also show seasonal
variations. This |s especially true of
potassium soll tests. Researchars have
compared the testing for soil potassium
1o “"shooting at a8 moving target.”
Immediately after rapidly growing
forage crop is removed, available
potassium may be extremely low. But
even with no potassium added, these
values may be more than three times
highar the following spring.

Should a grower rely on experience or
“cook book recipes” for choosing plant

food? The answer is a definite NO1 Soil
testing is very useful in identifying areas
of toxicity as well as defining areas

deficient in specific nutrients. Soil
testing has made it practical for fertilizer
manufacturers to formulate fertilizers
containing the nutrients mast needed
for their particular market areas.

Since crops wvary in their food
requiremeants and ability to obtain
various essential elements, soil test
results that might be considered ideal
for one crop may be inadequate for
another, Tests can aid in determining
the suitability of solls for adaptation to
specific crops. For example, & soll
having a pH in the acid range would be
better used for producing blueberries
rather than peas.

A nutrient may be deficient because
another is presant in excess, thus
interfering with the feeding balance. If
one is lacking or overabundant, the
plant's feeding capacity Is thrown out of

balance. When this happens plant
growth is disrupted, or may even cease.

Therefore, recommendations for one
fartilizer nutrient must be based on the
presence of sufficient amounts of all
other nutrients needed for optimum
plant growth, Maximum benefits from
any one nutrient can be obtained only if
supplies of others are sufficiant. For
example, if a soil test indicates that a
soil needs a nitrogen fertilizer,
maximum raturns from applications of
nitrogen will be obtained only if
adequate amounts of other assential
nutrients, such as phosphorous, are
present.

interpretation of soil tests must
consider other factors that affect crop
growth. Such factors include seasonal
weather differences, time of planting,
seedbed preparation, crop variety
adaptability, weeds, insects, and plant
diseases. Some of these factors can be
controlled by the tarmer; some cannot.

Environmental and managerial
factors are of great significance when
making interpretations from soil test
information, Soils showing the same
general fertility level from soil tests may
respond differently from one year to the
next when fertilized with the same
fertilizer. Also, soil test results from one
place cannot be applied directly to other
places. To arrive at any valid conclusion
&#s 1o management of a given soil and its
relative fertilizer requireament, one must
intarpret the soil tests in relation to
previous experimental greenhouse and
field trigls. ®

crop growth.,

the effects of oil spills on fand.

Oregon State University,

L) - e’
Milton A. Barzee joined the staff of the Institute of Agricultural
Sciences at Palmer in January, An Assistant Professor of Agronomy, he
will be doing rehabilitation research in connection with oil-field activities
and the proposed BOO-mile trans-Alaska pipeline, and he will also be
studying problems of weed control and certain physiological aspects of

Barzee's position is supported by contracts granted the University, and
he is currently studying temperature restrictions on seed germination and

A native of Idaho, he obtained a bachelor’s degree in crop science from
Utah State University, 8 master’s degree in weed control from Ohio State
University, and is obtaining his doctor's degree in crop physiology fram

Barzee New
Agronomist
at Palmer
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Figura 1.
Facilities used to imposs four different daily light/dark {photoperiod/nyctoperiod) patterns on grass rows. The
four treatmaents were applied for eight weseks before fresze-up in mid-October, Rows in the photo are identified as
foliows:

NN — Normal nights (nine hours at start, langthening to fifteen hours at the end of the eight-week period);
IN — Nights were interrupted using floodlighta (end-wall of anclosure in photo is in raised position);

LN — Nights were lengthened by cutting off daylight:

SN — Nights were shortened by floodlighting during early evening.

Photoperiod/Nyctoperiod Pattem in Autumn
Critical to Gr_asses n A_Iaska

L.J. KLEBESADEL
Research Agronomist

Grasses, to most Alaskans, are
casually accepted as 8 natural part of
our environment. Green in summar,
under the snow in winter — something
that 18 just "there” like the trees,
sunlight, soil, and other things we
encounter svery day.

Even the lowly grass, however, needs
more than just sunlight, water, carbon
dioxide, and nutrients in order to exist
and persist. Grasses, like other
perennial plants, also need specific
cyclic changes in the environment that
occur on a seasonal basis. These
changes activate vital physiological
processes within the plant that are
necessary for its survival. One such
process is the annual preparation for
the rigors of winter.

Adaptation

Grasses ordinarily thrive in their
native environment because they have
evolved there. Through thousands of
years, the grasses' ancestors resided
under the same relatively unchanging
set of seasonal climatic conditions. Asa
result, inner physiological processes of
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the continuing progression of plant
descendants have achjeved over the
centuries & certain “harmony” or
adaptation to that environment.

However, environments differ all over
the world. Depending on location onthe
earth’'s surface, growing seasons are
long or short, precipitation (s heavy or
light, winters are mild or severe, and so
on. Therefore, & plant adapted to one
area of the earth's surface may or may
not be adapted to living in another place
in the world, depending on similarities
or differences between the two
environments.

When the new settlers in America
brought crops (in the form of seeds) from
Europe, the change in environment for
many of those crops was slight. When
planted in the New World, many
European grasses (timothy,
orchardgrass, bromegrass, etc.) found
conditions quite similar to those of
Europe. As a result, those grasses
thrived and thus became important
forages in the United States.

Furthermore, when American
farmers moved westward with the tides
of migration and settlement, they also
took their crop seeds with them. In most
instances, the introduced forage
grasses grew in the western states with
little difficulty,
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Since this procadure worked well
through history — that is, taking crops
from Europe to America, and from the
eastern U.S. to the western shores —
then it logically shouid have besn
possible for farmers to take crops north
from the conterminous 48 states and
use them with equal success in Alaska.
Unfortunatety, that has not been the
case.

Poor Winter Survival

One of the most significant
deficiencies noted in midtemperate-
adapted biennial and perannial crops
when they are grown in Alaska is
marginal to inadeguate winter-
hardiness.

Why should this be? Why should it be
possible to grow crops successfully



thoussends of miles east and wast of
thair area of adaptation, yet they fare
poorly when taken only a few hundrad
miles northward?

Is it because winters are more severa
in Alaska? Not really, Although Alaska's
winters start earlier and are somewhat
longer than those in the northern U.S.,
low winter temperatures in Montana,
North Dakota, Minnesota, and
Wisconsin are quite similar toe, or colder
than, those prevalent in south-central
Alaska,

Hardiness Development

Seasanal climatic changes are known
to cause parennial plants to prepare for
winter. If in midsummar, Alaskan
grasses, trees, and other perennial
plants were exposed to low
temperatures they would suffer severe
cold injury or death. Yet those same
plants tolerate low temperatures low
temperatures during winter with no
damage. The reason for this winter
tolerance of freezing temperatures is
because protection is afforded by
important physiological changes that
occur within all perenmial plants In
northern areas prior to the start of
winter. These changes are referred to

Figure 2.

Photo showing benseficial effect of
lengthened (16-hr.) nyctopericds the
pravious autumn on winter survival of

midtemperata-adapted Southland
bromegrass. (Top): Severaly winter-
injured Southland whers it had been
exposed to normal subarctic
nyctopeériods the previous autumn,
(Bottom): Good winter survival where
Southland had been conditioned prior
to winter with langthened
nyctoperiods more like those
occurring before winter in ita area of
origin.

collectively as the development of
winterhardiness or cold hardiness, and
they are induced to occur in plants by
external stimuli—in other words by
seasonal climatic changes in the
environment.

The most obvious changes in the
environment before the onset of winter
are a trend of generally lowering
temperatures, shortening of daily
photoperiods {(daylight hours), and
lengthening of nyctoperiods (duration of
nights), These factors are known to
operate togethar to cause plants to
develop winterhardiness. The period of
tima during which relatively short
photoperiods (long nyctopenods) pravail
prior to the onset of winter conditions is
very much shorter at subarctic than at
midtemperate latitudes. Is this
difference in length of “conditioning”
period sufficient to have an adverse
effect on the winter survival of
midtemperate-adapted plants when
they are grown in southcantral Alaska?
An experiment was designed to resolve
this and other quéstions.

The same experiment had a second
objective beyond considerations of
winter survival. It has been noted in
many earlier studies that Alaskan-

Figure 3.

Photo showing harmful effects of
lengthened (15-hr.) nyctoperiods the
previous autumn on heading of
subarctic-adapted native Alaskan
bromegrass. (Top): Native brome
averaged 15 seed heads per foot of
row the year after row was exposed to
normal subarctic light/dark pattern.
|{Bottom): The same grass averaged 1
seed head per foot of row whara it had
been exposed to lsngthensad
nyctopariods the previous autumn for
8 weeks prior to fresze-up.

adapted grasses produce numerous
saed heads when grown locally, but that
many introduced grasses ordinarily do
not. Many management variables, such
as time-of-planting, fertilizers applied,
and so on, can affect the heading of
grasses. However, as with their winter
survival, the ability of grasses to
produce seed heads depends also on
environmental suitability or adaptation,
Therefore, the second experimental
objective was to learn if different daily
light/dark patterns for several weeks
prior to the onset of winter conditions
might influence numbers of seed heads
produced the following year.

Experimantal Procedure

Three common perennial grass
species were compared. bromegrass,
Kentucky bluegrass, and red fescue
(Table 1). Within each species, a variety
adapted to Alaska and a variaty adapted
to midtemperate |atitudes (mid-
continent U.S.) were used. Native
Alaskan bromegrass was Included, also,

Grass rows were planted in late June,
the experimental facilities shown in
Figure 1 were assembled, and

{Cantjnued on page 29)

Figure 4.

Effects of normal versus normal-but-
interrupted nyctoperiods prior to
freeze-up on sead-head production by
subarctic-adapted Nugget Kentucky
bluegrass the following year, (Top):
Where nyctoperiods were unaltered
for 8 waaks prior to freeze-up, Nugget
averagad 152 seed heads per foot of
row. (Bottom): Where nyctoperiods
were interrupted by 90 minutes of
illumination near mid-point, Nugget
averaged only 12 seed heads per foot
of row.
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Pumpkins, Polyethylene and Photoperiod

D. H. DINKEL
Associate Professor of Plant
Physiology

It has been shown that 3 or 4-foot
wide strips of clear polyethylene film
laid on the soil will raise soil
temperature enough to permit
production of many warm season
garden crops in Alaska.(1N2). The
polyethylene allows the sun’s rays to
warm the soil and also retards the
escape of heat. Soil heating is produced
because of the entrapped layer of still
air, reduced moisture evaporation, and
lower transmission by the polyethylene
of heat radiation from the soil, as
compared to its transmission of
incoming solar radiation.

Many varieties of sweet corn,
cucumbers, winter squash, pumpkins,
tomatoes, eggplant and peppers that
could not be otherwise grown can be

successfully produced with the clear
polyethylene soil covering, Sweet corn
varieties that mature the earliest at
lower latitudes are also the varieties
that produce marketable sars first when
grown through clear polyethylene at
northern latitudes. However, this
relationship does not hold true with
some of the other warm-season garden
crops. The cucurbits (cucumbers,
squash, pumpkins, etc.) are a notable
exception. Although all varisties of the
cucurbits, that have been tested to date,
produce significantly greater vegetative
growth when grown through clear
polyethylene film, not all have shown an
increase in flowering that leads to the
production of mature fruit. For instance,
such squash varieties as Table Queen,
Royal Acorn, Bush Ebony, Waltham
Butternut and Buttercup — all listed in
seed catalogs as maturing in 90 days or
less — have not produced mature fruit
in Alaska. On the other hand, Golden
Hubbard, Baby Hubbard, Woarted
Hubbard, Kindred and Golden Nugget,
which are considered long-season
varietias, have produced mature fruits
at Fairbanks. Successful fruit
maturation can be related to the time
that female flowers are produced, as
shown in Table 1.

Maost members of the cucurbit family
produce male flowers at a number of
nodes prior to the development of
female flowers. The tendency to
produce male flowers first is referred to
as the staminate phase of growth, and
the |ater period when female flowers
are produced is called the pistillate
phase. It has been shown (3) that high
temperaturas and long days (long
photoperiods} tend to keep many
members of the cucurbit family in the
staminate phase, whereas low
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temperatures and short days speed up
the development of the pistillate phase
so that female ({lowers are produced
after 8 much smaller number of nodes
have developed.

The various varieties of squash and
pumpkins differ in their specific
response to the long photoperiods so
that some wvarieties produce female
flowers earlier in Alaska than others.
The varieties that produce their female
flowers earlier have the greatest chance
of producing mature fruit before frosts
occur in the fall. The combination of the
right variety and the use of polyethylene
makes it possible to mature pumpkin
and squash fruits in the short seasons
found in Alaska. It is expected that
further improvements will be made with
plant breeding and selection for
varieties that produce female flowers in
the long days, and that respond to the
increased soil temperatures produced
by clear polyathylene. B

HEFERENCES
1 Dinkal. O H. Y666 Growing swest corn in Alasks’s cood
environmants, Alaska Agr Exp Station, Bulletn @39
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3 Nitsch, J P., Kurts, E B., Liverman, J. L and Warmt, F.W,
1962 Tha develspment af der arpression @ cucurti
flowars. Amar, | Bot 39 32-42
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THE ALASKA PLANT MATERIALS CENTER -- A New Institution

CHARLES E. LOGSDON
Associate Director

Urban and industrial Alaskans need
increasing amounts of green plant
materials. New approaches for
supplying them must be found,
Conservation practices and
revegetation were once thought to be
mainly the concern of the farmer and
farm community. In Alaska today,
however, there is 8 new awareness of
the need for environmental protection,
an Increasing interest in lawns and
landscaping, the federal highway
requirement for healing of construction
scars, the environmental impact
staternent on the pipeline, and many
ather facets of ecological inerest.
These needs put Increasing pressuraon
the seed industry and the nursery
industry of the state to provide more and
specially-adapted plant materials.

The 1972 Alaska State legisisture, in
segking @ solution to this increasing
statewide problem, passed House Bills
8 and 2 authorizing the establishment of
a Plant Materials Center for the State.
This new law reads In part;

"The Department of Natural
Resources, in cooperation with
the Institute of Agricultural
Sciences, shall establish and
maintain a plant materials
center.

“The objectives of the plam
materials center are to:

(1) assemble, evaluate, select,
and Increase plant materials
needed in soil and water
conservation, agriculture and
industry, and maintain genetic
purity of these materials;

(2) increase promising plant
materials for field scale testing;
(3) rest the promising materials
in field plantings on sites that
represent soil and climatic
conditions not found at the
canter;

(4) maintain and provide for
increase of basic seed stocks of
plant materials for agricultural
and conservation interests;

{6) make seed and plant
materials available (for a fee if
necessary) in such a manner as
to avoid monopaolistic control of
basic seed stocks of these

materials and encourage the
development of a seed industry;
(6) support but not duplicate
activities carried on by state or
federally funded research
programs in the state;

{7) prepare, publish and
disseminate a8 summary report
on all studies as they are
completed.

"The department shall
cooperate with the Institute of
Agricultural Sciences and the
United States Soil Conservation
Service by a formal
memaorandum of understanding
and may cooperaste with any
department or agency of federal,
statea or local government,
research organization, ar other
organization concerned with
conservation or agriculture.”

A site for the Center has now been
obtained. This is a former dairy farm
near Bodenburg Butte in the Matanuska
Valley. Much of the land is already
cleared; and although some work will be
needed to prepare land sufficiently
weed-frea for this type of operation, Itis
hoped that some plantings will be made
in the spring of 1973,

The initial staff of the Center will
consist of 2 manager, his assistant,
mechanic, and clerk. The manager will
supervise the operation. He will be
responsible for program development
and for reporting 1o the people of the
state through written reports and
through on-the-site damonstrations, He
also will be responsible for coordinating
the interests of participating agencies
and groups. His assistant will be
involved in the actual work of
maintaining the genetic and
mechanical purity of varleties and
selections. The maintenance mechanic
will not only care for the field and seed
processing eguipment, but will also aid
the assistant manager In the growing
and care of selected varieties. The clerk
will perform the usual clerical functions
and may assist with seed analysis. This
core group, with the possible help of a
limited amount of seasonal labor, will be
able to perform all of the basic functions
of the Center. Other, more specialized
personnel may be required in the future
as the Center program expands beyond
grasses and grains to include various
horticultural crops, small  fruits,
ornamentals, and forestry species.

In order to assure that the Center s
responsivé to agency and public needs,
an Advisory Board is to be appointed
from the Department of Natural
Resources, the Institute of Agricultural
Sciences, Soil Conservation Service,

Agricultural FResearch Service,
Association of Soil Conservation
Subdistricts, and Alaska Crop

Improvement Association. The Advisory
Board will spprove programs and
raports of the Center. In addition, the
law requires an annual accounting
to the legislature of the operation of the
Center, including all receipts and
disbursements. This provides a very
broad group through which the public
can make its particular wishes known,

Field equipment and seed processing
equipmant has been ordered, and upon
dalivary, the work of the Center will
begin. Before work begins, the Advisory
Board will meet with Center personnel
to approve the first year's program and
to develop a statement of policy to
govern future operations.

Although the Center is located in the
Matanuska Valley, its responsibilities
are statewide, both from the standpoint
of assembly of plant materials and from
the standpoint of wide-scale field
demonstrations. Demonstrations may
be conducted in cooperation with the
Institute of Agricultural Sciences at
their various locations, or itmay be done
by Center personnel on leased
acreages. The exact manner inwhich it
is accomplished will depand on the most
effective methods of getting information
to the public in the shortest time,

The Alaska State Plant Materials
Center is 8 new concept Although it
resembles to a large extent the Soil
Conservation Service Plant Matarials
Centers in some of the othar states, the
Center in Alaska has a8 much wider
responsibility, The Alaska Center will
increase not only materials useful in
conservation, but will deal with all kinds
of plant materials. It will, in addition,
perform certain functions and services
(as an intermediary betwean resaarch
programs and the public) that in other
states are generally provided by the
seed industry or state nurseries, or
special service groups.

The Alaska Plant Matarials Center is
an infant institution. With nourishment
and encouragement, however, it will
grow to maturity and will serve Alaska's
developing agriculture, conservation,
and industry. ®
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Winter survival of Alaskan A-syn.B. and M. faicata in comparison with rows of twelve poorly adapted alfalfa
varieties from outside Alaska. Rows planted June 10, 1968, photographed June 29, 1969 at the Matanuska
Rezearch Farm. (See key below.)

Research Progress With Alfalfa in Alaska

L. J. KLEBESADEL
R. L. TAYLOR
Ressarch Agronomists

The most conspicuous detsrrent to
growing alfalfa in Alaska has been the
uniformly poor winter survival here of
varieties importad from other areas.

Most new farmers in Alaska include
alfalfa in their first plantings, convinced
that advice to the contrary from old-time
tarmers or from extension or research
personnel is naive or unfounded, Each
new farmer is certain that his special
variety of alfalfa that did well "back
home in Minnesota” (or Montana, New
York, etc.) has not been tried here and
will do well. Experience has shown that
people rarely can be dissuaded from
trying alfalfa, soitis then recommended
that they try a small planting to prevent
their wasting a large investment only 1o
discover anew that alfaifas from
elsewhere fare poorly here.

History in Alaska

Interest in growing alfalfa in Alaska
started long ago, based on the
successes noted with this crop in the
midwest and western states. First
seedings of alfalfa were made at the
early Alaska experiment stations in the
years indicated: Kenai in 1904, Copper
Center in 19086, Rampart and Falrbanks
in 1909, Kodiak and Matanuska In
1919.(1) Almost without exception, all
types and varieties evaluated
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winterkilled completely the first winter
or made very poor survival and were
eliminated the second winter.

A multitude of alfalfa varieties and
selections from all areas of the globe
has been avaluated exparimantally over
many years by researchers in Alaska.
No commercially available varieties
from elsewhere in the United States,
Canada, or from any other areas of the
world have been found adapted and
satisfactory for use under Alaskan
conditions.

The major exception to this poor
pattern of winter survival was a yellow-
flowered species, Medicago falcata,
which is sometimes referred to as
"Siberian” alfalfa. Some plants of this
alfalfa can be seen growing along
various roadsides in agricultural areas
of Alaska where it has escaped from
cultivation, Many small-plot and field
trials have been conducted on farms in
various parts of Alaska with the seed of
M. falcata supplied by (then) the Alaska
Agricultural Experiment Station, the

Soil Conservation Service, or the
Cooperative Extension Service.
Despite the excellent winter-

hardiness of this yellow-flowered
alfalfa in Alasks, several factors have
precluded its adoption for torage
production. Chief among these are: (a}
no seed |s available commercially, (b}
seed yields are low, (c) seedling vigor is
vary poor making establishment
difficult, and (d) it competes poorly with
vigorous forage grasses,

Extent of Usa

Alfalfa has been utilized as a forage
crop for thousands of years — for so
long that its earliest use in Asia
predates written history. From its center
of origin in southwestern Asia, alfalfa
has been spread by man's activities
during many centuries to the six major
continents, where it now ranks as one of
the waorld's most important forage
crops. In South Africa, Australia, New
Zealand, and most of the countries of
Europe, this crop is called lucerne.

Saveral characteristics of aifalfa have
contributed to its popularity as a forage
crop, With appropriate soil and climatic
conditions, adequate establishmentand
good management, alfalfa provides high
yields of nutritious, palatable forage.

KEY

1 Cossack 8 Ladak
(Siberia) {Indis)

2 Trieadorfer 5 Alla
|Bavaris) |Sweden)

3 Mallard 50-50 10 M. falcata
[Minnasota) [Alaska)

4 Rhizoma 11 Lischtenstain
{British Columbia) (Bavaria)

5 Mark Il 12 Dawson
(New York) {Nebraska)

6 Talent 13 Dominor
{Oregon) (Minnesota)

7 A-Syn.B 14 Scout
(Alnska) (California)




The leafy harbage is high in protein and
important mineral elements. Alfalfais a
long-lived, drouth-resistant crop, noted
for its wvelusble sail-improvement
characteristics including the symbiotic
incorporation of atmospheric nitrogen
into plant tissues, as is accomplishad by
most legumes. Freguently grown in
association with grass, alfalfa can be
grazed or harvested and preserved as
silage, haylage, hay, wafers, pallets, or
dried meal, A well-developed alfalfa
seed production industry in the westarn
states insures availability of top-quality
seed,

Despite the present round-the-world
distribution of alfalfa, culture of this
perennial legume is confined for the
most part to temperate latitudes,
Relatively little alfalfa is grown in
subarctic agricultural areas of the
world, that is, areas as far north as
Alaska, Certain varieties of alfaifa are
grown successfully in the Scandinavian
countries, lands similar in latitude to
Alaska. However, crops there are
subjected 1o less winter siress than
oocurs here, and those alfalfa varieties
fail in Alaska.

Hybridization

Hesearchers working with alfalfa in
Alaska have tried several approaches o
making alfalfa culture successful here.
In addition to the aforementioned
gvaluation of a great many varieties
from all over the world, hybridization
betwaan different alfalfa types has been
employed. This course wes pursued
primarily by G. W. Gasser (now
deceased) and H. J. Hodgson, former
agronomists here, Crosses ware made
betwesn the extremely winterhardy
"Siberian” (M. falcata) alfalfa and the
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more desirable variegated type. Hybrid
progeny, backcrossed to the vyellow-
flowered Siberian parent, resulted in a
yellow-flowered strain, A-syn.A,
intermediate in maost characteristics
berween the two parental types.
Although very winterhardy (see table), it
possesses several of the same
shortcomings of the M. fafcats parent
and therefore has not been increased
for use,

Soit Amendments

Response of ailfalfa to various soil
amendmeants has been evaluated on a
considerable number of soil types in
differant areas of the state, principally
by W. M. Laughlin, soil scientist here.
Liming has generally improved growth
of the crop where soils ware acidic
(usually below pH 5.0}, but winter
survival was seldom enhanced
significantty by this means.

Numerous feriilizer eleaments (e.g.
molybdenum, boron, sulfur) have been
added, both to the soill and in water
solution to alfalfa foliage, all with little
effect on alfalfa performance. Various
ratios of the major fertilizer elements,
such as nitrogen and potassium, have
been evaluated with only negligible
differences in growth or survival of
alfalfa.

Significant progress in promating
better growth and higher forage yields
of alfalfa inthe Tanana Valley was made
through freguent, heavy applications of
potassium fertilizer. However, stands
thinned rapidly and potassium variables
showed essentially no effect on winter
survival of the two alfalfas compared(4),

Sail heating and different strains of
Rhizobium bactarial inoculant were
tried with no appreciable effect on
performance of the crop. The numerous
"blind alleys” encountered and related
here ara typical of the research process.
Although each failed to resolve the
problem, the negative results to each
approach served to eliminate that factor
from further consideration as a
deterrent to alfalfa culture in Alaska,

Root Systam

Mumerous old, surviving plants of
alfalfa in the Matanuska Valley have
bean dug for examination of the root
system by the authors and others
Almost invariably the main taproot of
each plant had been broken off and
healad over a few inches below the
crown, The resuitant shallow root
system consisted almost entirely of
strongly developed |ateral roots.

Theorizing that injury to the taproot
probably occurred during wintar when
plant recovery from Injury would be
poor, taproots were severed
experimentally In midsummer.
Although plants recoverad weall from the
artificial injury, and the root systems
showed change toward I|ateral
predominance by autumn, winter sury-
val was not enhanced.?

MNutural Salection

The most significant advances in
alfalfa work in Alaska have emerged
from collaboration between
agronomists and the natural selection
process as imposed through winter
stress, This work was initiated at the
College Experiment Farm near
Fairbanks by former agronomisis B. M.
Bansin (now deceased} and J. C.
Brinsmade. The few surviving plants
from wsach of many alfalfa plantings
were “rescued” and transplanted to a
spaced-plant crossing nursery. There,
the daesirable physiclogical
characteristics of the few plants that
wera able to survive the Alaskan
wintars were perpetuated. Hives of
honeybees, maimainad adjacent o this
small nursary, interpollinated these
plants possessing apparent genetic
inclination toward subarctic adaptation.
Numerous annual sead crops so derived
provided 8 new synthetic strain of
probable but undetermined value for
Alaska,

To assess the extent to which
prograss had been made toward better
adaptation 1o subarctic conditions,
which should result in improved winter
survival in Alaska, this new strain was
compared with about three dozen
varieties. from Canada, the
conterminous states, and Europed3)
The results of five larga, spaced-plant
tests over two winters in the Tanana
and Matanuska Valleys confirmed that
the new Alaskan strain possessed
winterhardiness superior to that of all
other varieties compared from outside
Alaska (see tablae),

Indications are that its improved
winter survival s due to the superior
ability of plants of the new strain to stora
high levels of food reserves in the roots
prior to winter and to withstand low-
temperaiure siress.

Significant Prograsa

This new strain, now called A-syn.B,
reprasents  considerable  progress
toward adapting a leguminous crop with

(Continued next page)
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NEW SWINE RESEARCH FACILITY

DON C TOMLIN
Assistant Professor, Animal Science

A new swine research building at
Fairbanks is essentially complete, some
two years after the money was pravided
by the 1970 University bond issue.

The basic design of this building is as
modern as anything being used in the
south 48 states. The key feature is the
manure disposal system; an in-the-floor
aeroblc oxidation ditch. The ditch is 8
feet wide, 2V: feet deep, and built in a
large oval. It is covered with aluminum
siats, so pigs can walk over it. A
paddlewheel, 2'4 feet in diameter, set
across the ditch circulates the waste
around the ditch to keep the solids in
suspension, and also aerates the waste
slurry to oxidize the pollutants. A fair
amount of water 1s used In this system,
as the maximum solids content for
efficient operation of the ditch is 2
percent. A standpipe beyond the wheel
maintains a constant depth of 18 inches
and carrles the overflow to a sump, from
which it is pumped to an outside lagoon.
Once a year the lagoon contents will be
spread on the farm fislds.

{Continued from page 19)

high forage value to Alaskan climatic
conditions, Another improved strain (A-
syn.C), with promising winter survival
charactaristics, has been derived from a
different genetic base of variegated
alfalfa at the Matanuska Research
Farm. A, C. Wilton, former agronomist
here, contributed significantly to the
development of this selection. Seed
stocks of these strains currently are very
small and it will be some years before
they will bacome available for plantings
beyond experimental studies.
Meanwhile, efforts to improve upon
these strains and to incorporate alfalfa
into Alaskan forage production
continues.®
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The oxidation ditch will remove more
than 90 percent of the Bilological
Oxidation Demand (pollutant capacity)
in the manure, including all of the odor-
producing potential. This is the first and
only oxidation ditch in the far north
designed for research on animal waste
disposal, a serious problem for an
axpanding livestock industry here.

However, for most Alaskan hog
producers today, In their present
isolated conditions, deep anaerobic
lagoons are much cheaper and quite
adequate, as long as they do not
overflow (nto a stream. The odor-
eliminating oxidation ditch was
considered essential for this barn,
which is located a few yards uphill of the
Nenana Highway and a mile upwind
from both the center of campus and a
fairly dense residential area.

Probably the biggest problem
encountered in animal barns in the
North is the build-up of humidity, quite
often to the point that it “rains” inside
the barn. This is a serious fault, notonly
because of the physical discomfort to
both animals and workers, but also
because of the increase in respiratory
diseases. In this bullding, a
continuously operated fan forces air
into a large perforated polyathylene
tube. As the humidity in the barn
reaches a pre-set level (about 55-60%
at 60 degrees F), an exhaust fan comes
on to pull some of the humid air outside,
This creates negative’ pressure in the
barn, causing louvers in the wall near
the mouth of the polyethylene tube to
open and admit fresh outside air, which
is mixed in the tube with inside air
before being released to the rest of the
barn. The perforated tube also avoids
any direct draft onto the pigs. There is an
additional exhaust and a large separate
intake to cope with summer heat,

The barn contains four farrowing
crates for sows and their litters upto 3-4
weaks of age, a number of other pens,
and a chute and scales for individually
weighing the pigs. There are two
features that would not be found in
commercial hog operations; an open
area on the eastend of the barn planned
for special research set-ups, and an
enclosed, raised walkway with separate
entrance along the north side, The
Experimental Farm has a lot of visitors
through the warm half of the year. The
walkway will allow visitors to see the
entire pig operation without carrying
any potential disease problems to the

pigs, or disturbing operations in the
building.

The initial research planned for the
new barn is nutritional evaluation of
triticale grain {(wheat X rye hybrid) for
pigs. We are particularly interasted in
protein quality (amino acid balance). Mr,
J. L. Brossia, a graduate student in
Animal Science, will be conducting
digestion trials with growing pigs, and
also with weanling mice. The |atter are
sensitive to protein quality, and are
useful for preliminary studias, This type
of work will probably be repeated many
times in the future, as the agronomy
staff obtains or develops new cereal
varieties for interior Alaska.

Interest has been expressed in the
potential for Alaska-produced fish-meal
andfisheries-byproduct meals for usa in
some pig rations. If the problems of
processing and availability in-State can
be worked out, this would be an
appropriate subject for study, Fish meal
is a high quality protein supplement and
is used in considerable quantities for pig
production in England.

Another potential research project is
to find ways of reducing baby pig
mortality. A recent report from Canada,
including records on nearly 7,000 pigs,
shows a death rate from birth to 20
weeks of over 2b percent. Here in
Alaska, we have heard of Yorkshire giits
producing 15-16 pigs on their first
litters, but weaning only 10-12 pigs. If
even half of these lost pigs could be
saved and marketed, it would boost
profits of our hog producers. Research
workers in North Carolina and Nebraska
have developed machines to house and
feed surplus and orphan pigs from birth
to 3 weeks, but the machines have baen
very expensive. We hope to simplify the
ideas used in the machines, reduce
costs, and come up with something of
benefit to Alaska’s hog producers.

Finally, development of management
practices for maintaining pigs in year-
round confinement will be a continuing
process in the new barn. There has been
a lot of progress made in this field in the
last 5-10 years, particularly in the North
Central States. However, it would be
wrong to assume that everything is
already known on the subject. As more
experience is gained, more problems
have come up. We hope that use of this
new barn will provide new information
to pass along to Alaska's pig producers.
]



Comparison of Oat-Pea and Barley-Pea Silage as Feed for Dan Cows

A. L. BRUNDAGE
Professor, Animal Science

Corn silage, which provides the major
forage component in dairy cattle rations
in many parts of the United States, is not
a feeding option on Alaskan dairy farms.
Commercially available varieties of
silage corn are not adapted to the short,
cool summers of Alaska without costly
cultural modifications, such as the usa
of plastic mulches. The Alaskan
dairyman is restricted to using
perennial grasses such as bromegrass,
timothy, and indigenous species, and
annual crops such as small grain-field
pea combinations for silage. Ensiling is
the preferred method of roughage
preservation on most dairy farms
because cool, camp weather during the
summer and autumn makes hay
production difficult and uncertain.

The annual forage mixtures of choice
have baen combinations of forage cats
and field paas for many years. Barley
has been limited In its suitability for
silage bscause the adapted varieties
were awned. These serrated barley
awns, or beards, presented a potential
hazard to the consuming animal. Even
after ensiling, the awns can penetrate
the tissues of the mouth and facilitate
the entry of the causative organisms of
actinobacillosis and actinomycosis
(lumpy jaw, big jaw, woodsn tongue).
Weal, however, a new variety of hooded
barley was released by the University of
Alaska and the US. Department of
Agriculture in 1972, (2) Forage
producers in Alaska will soon have the
option of using either oats or barley in
their annusal silage crops.

In May, 1971, small acreages of
barley/pesas and oat/peas wera seaded
at 50 pounds of viable seed of esch
component per acre to provide material
for a feeding trial with lactating dairy
cattle. Both seedings were fertilized
with 200 Ibs of commercial fertilizer
(10-20-20) per acre. The forage
mixtures were swathed and field-
chopped for ensiling during August
16th through 18th when the oats were
in the milk stage of maturity and the
barley in the lata-milk to early dough,
The barley/pea mixture yielded 2.66
tons and the oat/pea mixture 2.28 tons
of dry matter per acre.

The silos were opened on Z November
1971 and the silage fed to aight
lactating dairy cows during the ansuing
3% months in a8 switchback feeding
trial(1) In this type of feeding trial, the

cows are paired according to stage of
lactation, age, and level of production;
and the members of each pair randomly
assigned to two groups, One group is
fed ration A (barley/pea silage) far 36
days, then switched to ration B (oat/pea
silage) for 35 days, and finally switched
back to ration A for another 35-day
period, During the same tima, the other
group is fed ration B, A, and B, The first
five days of each period are reserved for
adjustment to new rations and tha
remaining 30 days are used to measura
animal performance, such as milk
production, weight change., and feed
intake. Each animal's performance
during the first and third period is
compared with that during the second
period to provide an estimate of
differences on the two rations. In this
way, each cow Is actually compared
against herseif to evaluate the two
diets. This permits meaningful
comparisons of rations with a small
group of dairy cows which differ
considerably in their genetic
parameters for milk production and feed
intake.
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Feed intake and animal production
data are listed in Table 1. The oat/pea
forage mixture had higher moisture
contant at ensiling and during feeding
than the barley/pea mixture. The cows
ate significantly more of the oat/pea
silage as it was fed, but equal amounts
of the two silages on & dry-matter basis.
Daily milk production was comparable.
Liveweights maintained and daily
waight changes were significantly
higher on the barley/pes silage.

Results of chemical analyses ara
listed in Table 2. Although analytical
values for several of the constituents in
the two silages were significantly
different, these differences are small
from a practical consideration and the
silages could be considered quite
similar,

Both the feeding trial and the
laboratory data show that oat/pea and
barley/pea silages are comparable. Tha
barley component of barley/pea forage
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mixtures matures more rapidly than the
oat component of oat/pea mixtures.
Therefore, barley/pea silage can be
ansiled at higher dry matter contents at
similar dates of planting and harvest
than oat/pea mixtures with less
dependence on field wilting of the crop
prior to ensiling. Higher dry matter in
silage is desirable during the long, cold
winters of Alaska because it will reduce
the possibility of the silage freezing into
a solid mass. This Is especially true of
the large tower silos being used on
many Alaskan dairy farms.

The barley/psa silage remained
warm in the silo throughout the
duration of the feeding experiment in
contrast to the oat/pea silage which
became progressively colder. On 11
January 1972, when outside air
tamperatures had been -30°F and lower
for two consecutive days, the
temperature of the barley/pea silage at
one foot depth was +68°F. At the same
time the oat/pea silage was frozen
solid. The temperature of the
bariey/pea silage increased very rapidly
when it was removed from the silo and
the silage moulded to an inedible state
within 24 hours. If fed as it was
ramoved, however, it retained its
feeding value and was palatable to the
dairy cows on the trial. Although it
heated in the silo and maintained high
silage temperatures relative to air
temperatures, the barley/pea silage
appeared to retain a nutritive value
comparable to that of oat/pea silage.

Both silages ware sampled at weekly
intervals throughout the experiment
and individual samples were analyzed
in the laboratory. The pH (8 measure of
acidity) of the oat/pea silage ranged
from 4.0 t0 4.8, indicative of satisfactory
fermentation and good quality silage.
The pH of the barley/pea silage ranged
from 4.3 10 8,7. Values in excess of 8.0
were attained at three samplings in
December and are indicative of very
undesirable fermentation and poor
quality silage. Other chemical analyses
of the barley/pea silage, however,
revealed the same degree of variation
from sample to semple that was found
with the oat/pea silage samples.

Heating in the silo during the cold

{Continued on page 26)
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Barley Yields on Summer-Fallowed and Stubble Land

FRANK J. WOODING
Assistant Professor, Agronomy
CHARLES W. KNIGHT
Agronomy Lab Techniclan

Summer fallowing is a farming
practice that involves keeping the land
free of a crop for one year and
controlling weeds with tillage or
chemicals. The primary purpose of
fallowing is to accumulate moistura and
avallable nutrients in the root zone for
the following crop. Summaer fallowing is
most commonly practiced in dryland
agricultural regions receiving small
amounts of total precipitation,
particularly where rainfall during the
growing season is unreliable and often
negligible. For example, winter wheat is
frequently grown in a wheat-fallow-
wheat sequence in the Great Plains of
the United States. Similar cropping
sequences are widely used for
production of spring cereals (wheat,
barley, and oats) in parts of Canada.

In 1972, a preliminary investigation
was conducted at the Fairbanks
Ressarch Center to determine possible
benefits from summer fallowing in a
farm program centered around
production of spring barley. A field of
bottomland silt loam soil was salected
for the experimental site. Prior to 1971,
the field was used for production of oat-
peasilage. In 1971, the field was divided
into two parts: half was planted to Edda
bariey and half was summer fallowed.
During the 1971 growing season, the
fallowed area was disked twice for weed
control. The following spring equal
amounts of fertilizer (260 pounds per
acre of 10-20-20) were applied to
the stubble and fallowed areas and
disked in. Both areas were planted to
Edda barley. Weeds were effectively
controlled with a post-emergence
application of 2,4-D herbicide.

Within three weeks after the
seadlings emerged there were marked
differences in plant growth and
coloration between the two plots. Barley
grown on fallowed ground had a dark
green color and exhibited vigorous
growth with many tillers per plant. In
contrast, barley grown on stubble
ground was light green to yellow in color
and had short spindly growth with few
tillers per plant. (Figure 1). Shortly after
completion of heading., pronounced
differences in size of devaloping grain
heads became apparent. Grain heads of
barley grown on fallowed land were
almost double the size of those grown
on stubble land (Figure 2).
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Yields of total dry matter (grain plus
straw) and grain are reported in Tabla 1.
The two soil management treatments
resulted in substantial differances in
productivity. Fallowed land produced
barley yields that were approximately
four times greater than these obtained
from stubble land.

Soil and plant samples were collected
at two-week intervals throughout the
growing season. Analyses of these
samples showed the most pronounced
differences occurring in  nitrate-
nitrogen levels of soils and total
nitrogen contants of plant tissues,
particularly during early stages of
growth (Table 2). Small variations were
apparent in other plant nutrients but
those differences were considerad
minor compared to nitrate, which has
doubled in the fallowed soil, resulting in
almost twice as much nitrogen
absorbed by plants.

Figure 1.
Dark green barley (right) growing on fallowed land, exhibited vigorous
growth compared to spindly, light-green to yellow barley growing on stubble

land (left).
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Sml moisture was determined but did
not appear to be a significant factor in
crop response. Melting snow left the
soll saturated in the spring, and
moisture differances between the two
treatments could not be detected until
deficiency symptoms became apparent
in the seedlings. At that time, soil
moisture correlated with crop demand
and less moisture was found in the soil
producing the most vigorous plant
growth.

Considering plant and soil analyses
and visible deficiency symptoms
exhibited by the plants, limiting soil
nitrogen was concluded to be the
variable most responsible for reducing
barley yields on stubble soil.

Fig. 2. Tauvigomusphnuwiﬁurg-
developing grain heads characterize

barley growing on fallowed land
(right).

It is recognized that rates of organic
matter decomposition and sojl
microbiological activities are greatly
reduced in the cold snvironment of
northern soils. The practice of fallowing,
which leaves the soil bare and exposed
to the sun, obviously creates conditions
more favorable for organic matter
decomposition and soil nutrient
accumulation.

Numerous guestions arise which
emphasize the need for further
investigations in these areas:

1) Could these nutrient differences
be overcome with additional fertilizer
applications on stubble soils?

2) Would such practices be economic-
ally feasible?

3) Are spring applied fertilizers re-
leased rapidly enough in cold soils to
meet crop demands?

Research is currently being planned
which will attempt to answer these and
other related questions. At present,
however, the practice of summer
fallowing appears to offer certain
advamages for small grain production
under subarctic conditions. |



WHEAT RESEARCH IN ALASKA

R. L. TAYLOR
Research Agronomist

World wheat acreage and production,
concentrated in the northern
hemisphere, exceeds that of any other
grain crop, It provides the principal food
for almost one-third of the world’'s
people.(6) This valuable crop also
provides high quality feed for livestock.
Since many farmers in Alaska have had
experience with wheat production in
other areas, the Institute of Agricultural
Sciences frequently receives requests
for information concerning this crop.
Many years of continuing research have
contributed to our knowledge of the
performance of wheat in Alaska. In spite
of limitations imposed by the
environmeant, promising results warrant
continued efforts to provide suitable
wheat varieties for Alaskan production.

It is likely that the Russians attempted
the cultivation of wheat during their
occupation of Alaska, although
substantiating records are lacking. The
Russian fur trading companies who
established settlements along the coast
were required by their government
charters to promote agriculture, among
other things. Available evidence
suggests that this requirement was not
followed with great enthusiasm, the
principal agricultural activity being the
introduction of livestock as a source of
food. Dall(4) indicates that barley and
oats had been successfully grown inthe
Cook Inlet area during the Russian
period, but wheat is mentionedonlyasa
crop that probably could be grown.
Evans{iB) mentions reports that rye,
oats, barley, and buckwheat were
cultivated by the Russians at Yakutat
and along Cook Inlet, but in 1887 he
could locate no traces of cultivation. He
reported observing wheat growing at
Tyonek that year, and noted that wheat
had matured at Sitka in 1896.

Georgeson(5) has reviewed the early
history of wheat research in Alaska.
Starting with the establishment of an
experiment station at Sitka in 1898,
wheat research continued at Kodiak,
Kenai, Copper Center, Rampart,
Fairbanks, and Matanuska, as
experiment stations were opened in
these areas. Despite successful wheat
harvests for a few years, it was
concluded that environmental
conditions were unsuitable for grain
production at Sitka, as well as at Kodiak
and Kenai. Successful wheat

production was demonstrated at
Rampart, Fairbanks, and Matanuska,
with marginal success at Copper
Center., Cool temperaturas and
excessive moisture, particularly at
harvest, were cited as the most common
environmental problems. Early fall
frosts frequently damaged wheat at
Copper Center.

Early experimantal work consisted
largely of testing introduced material,
with some attempt at selection within
mixed populations obtained from other
areas. The major problem was
immediately recognized as late
maturity, and early-maturing material
from Russia received special attention.
A line identified during this early testing
program, known variously over the
years as Khogot, Chogot, or Siberian No.
1, remains today the major source of
earliness. A small, thriving flour
industry, started in the Fairbanks area in
1921, was reported in 1929(2) to be
milling an average of 15 tons of flour
annually. Local production of Khogot
wheat supplied this industry. However,
the 1828 report (1) indicated that
production of wheat had declined in
favor of growing oats for forage.
Reliable records of crop production for
these years do not exist, but the period
between 1921 and 1928 probably
represents the peak of wheat
production in Alaska to date.

A breeding program involving
hybridization between selected wheat
parents was initiated in 1912 at
Rampart by G.W. Gasser(b). Khogot was
one parent in many of these early
crossas, and |ate maturity was cited as
the most serious problem. For various
reasons, including the closing of the
Rampart Station in 1821, no material
survives from these early breeding
efforts.

The present wheat program began
about 1949, when an expanded
agricultural research effort began in
Alaska, after a period of minimal activity
during the previous two decades, Atthis
time, Khogot was still being grown 1o a
limited extent in the Matanuska and
Tanana Valleys. Among the wheat
materials available at the Matanuska
Research Farm were a number of bulk
hybrid populations from crosses made
about 1940 at the Fairbanks Research
Farm. A relatively early selection from
one of these populations, representing a
considerable agronomic improvement
over Khogot, was named Gasser and

released in 1953(7). However, this new
varigty did little to reverse the rapid
switch from wheat to bariey that had
taken place with the availability of Edda
barley to feed producers(3).

Preliminary to the reestablishment of
a wheat breeding program, some 7,000
antries from the U.S. Department of
Agriculture World Collection of wheat
were grown in 1962 and 19563 at the
Matanusks HResearch Farm. Any
material showing promise was also
tested at tha Fairbanks Research Farm.
A large number of outstanding strains
were identified, however, one major
problem remained. We had failed to
locate any wheat that was as early as
Khogot. The new breeding program,
therefore, started with the same genetic
source of earliness that was used at
Rampart in 1912 without conspicuous
success. Gasser, while agronomically
superior to Khogot, follows the same
maturity pattarn. Likewise, sevsaral
more recent selections from our
breeding program represant
improvement in agronomic characters,
but they ramain in the same maturity
range. In spite of the superior feeding
quality of wheat, in comparison with the
more commonly grown barley and oats,
it is unlikely that these new selections
will yield enough to compate directly for
the feed-grain acreage in Alaska.
Within this material, however, may be
strains significantly superior in
performance to Gasser, which could
find @ somewhat limited, but increasing,
market for use in home-processed food
products.

Several unsuccessful approaches
have been attempted in our efforts to
locate earlier maturity in wheat. Testing
of introductions continues, including
growing an International Wheat

(Continued on page 25)
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Figure 1. (left) Native plants offer real
potential for conservation and
agricuftural purposes in the North.
Native Bering hairgrass, shown herein
an Institute nursery near Palmer,. will
be used on Amchitka lsland to
revegetate scars caused mainly by
construction activities in connection
with underground nuclear tests,

Using Native Plant Resources
for Conservation

Wm. W. MITCHELL
Professor of Agronomy

An ethic |s gaining force in our land
that tempers our involvement with
nature. We must rely on the resources
of nature, and at times drastically alter
parcels of its landscape, if we aretolive.
But an increasing sense of obligation
toward restoration influences our
conduct of these activities. Good
management practices require efforts
at rehabilitation, yet aesthetics alone
can also be a powerful motive for such
efforts.

Thus, on Amchitka, an isolated
Alsutian island that appears destinedto
receive only occasional visits by
relatively few parsons, the Atomic
Energy Commission will revegetate
scars incurred there during the nuclear
testing program. Most of the scars were
not caused by the three underground
nuclear tests. Little damage resulted
from these. Drilling operations, road
maintenance, and other construction
activities produced the major
disturbances, which in most cases weare
small in area.

Before rehabilitation could begin,
research was necessary to determine
materials and management procedures
nacessary for establishing a plant cover.
Na previous experience was known 1o
us that could serve as a guide for
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Fig. 2. Baring hairgrass was one of
the better, consistent paerformears inall
tests conductad on Amchitka Island.
On the site above, near the location of
the last underground nucleer
explosion (termed Cannikin), the
hairgrass is indicated by the arrows.

plantings in &@ maritime tundra situation
such as this. Furthermaore, the U.S. Fish
and Wildlife Service, custodian of the
island (it is part of the Aleutian Wildlife
Refuge), has been reluctant to parmit
the introduction of exotic species into
the area. This requires, then, the
employment of plant materials
indigenous to the region, or if
introduced, of the same species
occurring there. Hence, a compre-
hensive rasearch program on native
plant materials underway at this
Institute found application in the
investigation of this problem.

Prior to commencing plot work on
Amchitka Island, a8 survey was

conducted of the natural revegetation
processes and the species involved, The
native plants on the island were
determined to be poor seed producars,
much too poor to supply sufficient
amounts for reseeding the acreage
involved. However, it was noted that
two of the principal colonizers on
disturbed sites were red fescue (Fes-
tuca rubra) and Bering hairgrass
(Deschampsia beringensis). For-
tunately, research has been in
progress on the two species at our
agricultural institute, Both introduced
varieties and native collections of
redfescue and npative material of the

hairgrass have been entered In
extensive axperimental programs;
therafore, previous knowledge had

Fig. 3. This hairgrass harvester severs
a shock of flowering culms with a
scythe. Young seedlings of the
hairgrass are colonizing the bare areas
between the older plants.



bean gained of their adaptive features
and probable sead sources.

Amchitka rehabilitation

A number of grasses and a few
legumaes were testad on various sites on
Amchitka Isiand in 1971 and 1972. A
timothy, certain variaties of red fescue,
meadow foxtail, and the experimental
hairgrass were superior in performance
to the other plants tested (Fig. 2) The
fescues and hairgrass, being
conspecific with native piants on the
island, are favored for use in the
restoration project.

Problems of seed supplies may limit

the utilization of plants best adapted to
these far northern latitudes. Soma of
the most successful plants are little
used in other regions; thus, there ara
few seed growers and shortages
develop. Fortunately, the red fescues
found best adapted to Amchitka Island
are obtainable from commercial
sources. But the Bering hairgrass is
another matter. It is still an
axperimental grass and no commaercial
sources of seed have been developad.
To include it in the planting effort
planned for this year (1973}, it was
necessary to obtain seed from native
stands.

Inthe system of classification adopted
for grasses (including cereals),

hairgrass is placed in the same tribe
with oats. It ocours throughout the state
of Alaska, but the particular type usad in
the trials on Amchitka is a coastai
form. Individual plants grow as a tall,
coarse bunchgrass with a long, diffuse
inflorescence (flowering head). Bering
hairgrass occurs on tideland flats and
meadows along Alaska’s southern and
southwest coast. Some large
popuiations of the grass have been
located during our investigations. Late
last summer, seed was collected from
these populstions by the laborious
method of cutting seed stalks by hand
(Fig. 3), sacking them and bringing them
back to the Institute facilities at Palmer
to be threshed with a small research-
plot combine. After this coarse
thrashing, the seed was cieaned by a
system of screening and blowing.
Finally, about 400 pounds of clean seed
rasulted from these efforts. About 1.4
million seeds are required for a pound,
thus over a half billion seeds are
contained in the 400 pounds collacted
last summer. The plants from which the
sead was collected will continuge to
produce n future years, Thus, a
renewable native grass resource (s
being used for a constructive purpose.

Since native plants offer real potential
for conservation and agricultural

purposes in the North, there are good
reasons to further research work on this
material. The hairgrass, for instance,
shows potential for use in other regions,
both as & conservation grass and &
forage grass. In view of this potential, a
program is underway to select plants
superior in production and winter
hardiness (Fig. 1).
Arctic rehabilitation

In addition to the Amchitka project,
work s also in progress in the Arctic to
determine if native plants may serve a
role in rehabilitating oil field
disturbances. The very severe climate
and short growing season of the arctic
coastal region are particularly limiting
to the growth of the more convantional
plants. A number of native arctic plants
have been collected for research and
development at the Palmer Research
Center. Seed of thesae plants is being
increased there so that additional trials
may be conducted In our arctic
investigations, Salections of individual
plants are being made for increased
seed production and more vigorous
growth. Should some of these
selections prove worthy of application
they would be processed for release to
commaearcial growers, Thus, it is hoped
that they will serve a useful purpose and
provide a source of income for local
growers. ®

{Conmtinued from page 23)

Nursery annually to keep abreast of
wheat developments from all over the
world. We have concluded that the early
maturity we require is probably not
available through introductions from
other areas, However, we continue to
look for other improved agronomic
characteristics. Our first efforts 1o
develop a new source of earliness
involved mutation breeding, with
treatment by x-rays, thermal neutrons,
and chemicals. Although many
different, extremely interesting
mutations ware observed, early
maturity bayond that already available
was not located,

QOur current breeding effort to de-
velop early maturity in wheat is based
on the genetic principle of transgressive
segregation. If wheats differ in genetic
factors determining maturity, it should
be possible to select, from progeny of
crosses, material that is earlier than
either parent. Our current program
involves repeated recombinations of the
earliest material selected in each
generation from crosses within
populations, starting with eight

Scandinavian varieties with excellent
agronemic performance. Another
population, started by crossing each of
these varieties with Gasser, is also
being used. They were chosen because,
in contrast to most wheat introductions
that head at about the same time as
Gasser, they tend to head |ater than
Gasser. Their kernels, with suparior
quality, develop in almost the same tima
as do the smaller kernels of Gasser. Wa
are still several years away from
obtaining material with the desired
earliness, but initial results indicate
definite progress. If we are successful in
obtaining extremealy sarly types, we will
still probably be some time away from
complete success, since selection for
other characters has been suspendedin
these populations while we concentrate
on sarly maturity. Additional work will
be necessary to develop strains which
are satisfactory in all agronomic
characteristics.

Current wheat production in Alaska is
almost nil, since wheat was supplanted
as a feed crop by improved varieties of
barley and oats. Nevertheless, we feal
that a suitable, adapted wheat would be
a valuable contribution to agriculture,

Continued research should lead to
varieties that will mature dependsably in
many areas of Alaska, yield
competitively with other feed grains, at
least on a feed-guality basis, and fill a
feed requirement in situations where
barley and oats are not particularly
desirable. An axpanded local market for
homa-processed wheat for food may
lead to small commercial emerprises,
although large scale commercial
ventures are not foreseen under
present economic conditions. =
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Rotary Plow

Wm.W. MITCHELL
Professor of Agronomy

LEE ALLEN
Associate Agricultural Engineer

A heavy-duty rotary plow, introduced
into Alaska and given limited trial in
15971, underwent a rigorous practical
test during the 1972 season. The plow
was obtained by the Institute of
Agricultural Sciences to conduct
research on rehabilitation of disturbed
grounds with support providad by the
Alyeska Pipeline Service Company.
During 1972 it operated on lands in the
Matanuska and Susitna Vallays and on
the Kenai Paninsula.

The plow was used on several figlds
that had been cleared during the wintar,
Trees and brush had been sheared off
while the ground was frozen leaving
stumps exposed at surface level, Spruce
stumps 10 to 15 inches in diameter
were fragmented by the whirling tines.
The machine was effective in
eliminating much of the laborious root
picking often necessary after |and
treatments by more conventional
means (Fig. 1). However, a final discing
or other form of land treatment was
desirable for levaling and preparation of
a better seed bed The plow was also
operated on stump rows that had been
burned, and on fields that had been
abandoned and were overgrown with
brush and young trees. An abandoned
bromegrass field that supported a
considerable growth of willow, birch,
and poplar was rotary plowed, worked
with other equipment, and replanted to
bromegrass in sufficient time for an
adequate first-year stand to develop.

Fourteen difierent farmaear-
cooperators rented the maching in the
Matanuska Valley to till about 250
acres. The plow also continued work
commenced in 1871 along the
Anchorage-to-Fairbanks highway in the
Susitna Valley. A total of 16 miles of
right-of-way ware prepared for seeding
by the rotary plow along the new
highway,

On the Kenal Peninsula about 20
acres of grassiand were tilled near
Homer on a8 newly acquired site for a
branch station of the Institute. Forty-
four acras of similar cover were plowed
on private property in that vicinity. Four
farmer-cooperators rented the machine
in the Soldotna/Kenai area 1o till 62
acres and about B miles of right-of-way
were worked along the Sterling
Highway east of Soldotna.
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Fig. 1. This bottomiand southeast of
Palmer had been cleared of a mixed
stand of spruce, cottonwood, and
brush in the winter. It included some
large cottonwood and spruce 10-15
inches in diameter at the base. Effect
of rotary plow is saen at left.

The lush native grassliands on the
Kenai Peninsula and Kodiak Island have
confronted ranchers and farmears with a
difficult problem. Preparation of thess
grassiands for harvest or planting has
required the expenditure of tremendous
time and sffort in reducing the
hummocks that have developed in the
rank growth. Without considerabla
smoothing, it is impossible to negotiate
the fields with ordinary harvesting
equipment. Furthermore, If fertilizer
applications are 1o be effective on this
ground, the deep surface accumulation
of litter and humic material must be
worked into the soll. The rotary plow
proved to be the most effective machine
yet found for handling this situation. it
gliminated the hummocks and
incorporated the surface organic matter
in one operation. Further research is
needed, however, 10 determine proper
management procedures lo promote
native grass regrowth, or, alternately, ta
prevent the regrowth when it s
dasirable to establish another crop.

The roto-tilling action of the plow
does present a difficulty for subsequent
activities on agricultural land. It leaves a
loose, fluffy plow layer. particularly
whan the soil is dry, that is difficult for
equipment to negotiste. Also, this layer
is subject 1o excessive drying at tha
surface. Packing or other msthods of
settling may be necessary to prepare a
good sead bed.

The extremely long winter delayed
the start of oparations in 1972, and
initial efforts were conducted on land
with frost at a shallow depth, Whan

Gives Yeoman Service

‘iding on frozen ground the tines of the
rotor ware worn severely and provided
reduced hours of service. Gravelly and
rocky ground, often encountered in
highway right-of-way use, was
particularly punighing to the tines,
However, in ordinary, unfrozen ground
the tines provided over 200 hours of
sarvice,

Cost of land preparation using the
rotary plow has generally been lower
than that ancountered using more
conventional methods. The facl that
maost land types can be seadad with only
light working after one pass with the
rotary plow contributes to the reduced
cost. Additionally, the production of a
crop in the year of primary tillage
provides the farmer a quicker return on
his investment. Under npormal
conditions the plow can prepare several
acres of land per day. The average rate
of tillage as monitored on 460 acres of
light to heavy cover was 1.1 acres per
hour, B

BASIL BENSIN DIES AT 91

Bas:c Mitrophanovich Bensin, retired
agronomis!  ard  educator, died n
February a1 Ralewgh. North Carolina He
was born |n Russia in 1882 and had
done sgricultural research work there.
In Crechostovakia and the Unitad
Siates He worked lor & time at the
Alaska Agriculiural Experimant Station
inow the Institute of Agricebural
Sciences) at Fairbanks

Bensin had formaerly lived n
Farmingdale, N J. but moved taRaleigh
in 1868 1o be noar his sons, Igor Basil
Bensin and Dr. Viadimir Basil Benain
Alzo surviving are a sister, Mrs. Kathryn
M, Pepeskul of Miam, Fla., and four
grandsons.

The funeral was held at 5t Viadimic's
Memorial Church, Cassville, N.J.. snd
he was buried «n St Viedimir's Aussan
Orthodox Christian Cametery

COMPARISON (Con't from page 21)

Alaskan winter is not undesirable if it
parmits easy removal of the silage in
comparison to frozen silage. However,
the anargy consumed In heating can ba
expected to come from the silags itself
and should lower tha total anaergy value
of the remaining material. Certainly
more research is indicated lo provide
further information on the use of the
new barley variety (Weal) in annual
forage mixtures for silage. =
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New Potato Varieties for Diversification and Specialized Markets

CURTIS H. DEARBORN
Research Morticulturist

Alaskan potato growers should be
able to increase their income by
growing new potato varieties developed
specifically for Alaska. These new
varieties are competitive with imports in
skin color, mealiness of baked product,
and suitability for manufacture of potato
chips and french fries. They include two
new clones being increased this season
for release to growers for the 1974
planting season, and Alaska Frostless
released in 1969. Clone 37 is a high-
yielding potato with dark red skin. and
Clone 35 has many of the
characteristics needed in a potato for
processing into potato chips and french
fries. Alaska Frostless, as the name
implies, is quite tolerant of field frosting
of the tops and in addition the crop can
be grown without "ridging” or “hilling."”

Red-skinned potato

A market exists in Alaska for several
hundred tons of red-skinned potatoes
("reds”). Because reds are available
from Florida in March and April,
Alaskan merchants have become
accustomed to promoting these under
the label “new reds.” These are
frequently priced between 17¢ and 24¢
a pound, an unusually high price for
potatoes. in the past, Alaskan growers
have ignored this red potato market for
two reasons. It has been largely a
seasonal market promoted by sales
outlets instead of growers; more
important, red-skinned wvarieties
formerly available for production In
Alaska lacked quality or yield of saleable
tubers as compared with white-skinned
varieties ("whites"),

Clona 37, a new variety bred and
selected at the Matanuska Research
Farm, should broaden growers’
opportunities, Clone 37 is high yielding,
with good culinary quality. The smooth,
oval tubers with shallow eye basin and
dark red skin are very attractive. In a 3-
year yield test with other reds, including
‘Chieftain’ and 'Red Beauty,” Clone 37
averaged 340 cwt of U.S. No. 1 per acra.
This was 43 cwt more than Chieftain
and 120 cwt more than Red Beauty.
Clone 37 exceeded all other reds in
percentage marketable tubers and in
total solids content. In fact, it yielded 10
parcent more marketable tubers than
any of the whites tested. Clone 37 has
remained in good condition in both

common and refrigerated storage from
harvest to the next planting season.
Rough handling at harvest causes
considerable skin "feathering” but the
bruises suberize readily. Seed-piece
decay of untreated seed of Clone 37 in
cold, wet soils seems to be greater than
that of most white varieties, Seed-piece
decay may not be a very serious matter
in most seasons; however, it is @ good
practice to use 8 seed treatment to
protect cut-seed of Clone 37. Sc far,
scab has not been serious on the tubers.
Foliage diseases have not been
observed on Clone 37 but this 18 not
unusual in this clean environment.

Processing potato

Several million pounds of potatoes
are presently being imported into
Alaska as frozen French-fries, and
carloads of whole fresh potatoes are
shipped for chip manufacture. Potatoes
for these purposes must be high in
starch and low in reducing sugars and
must have a low peel loss inpreparation
for processing, and they must retain
these qualities from harvest until they
are processed. Thus, for a portion of the
crop which will be in storage for nearly a
year, special production and storage
conditions are necessary to preserve
these inherently desirable gualities,
Ideally, one should be able to store
potatoes at 33° 1o 40°F and process
them directly from storage.
Unfortunately, these characteristics
have not been combined yet in a potato
variety although considerable progress
toward this goal has been made both
hare in Alaska and in other states.

Our potato breeding program at
Matanuska for the past 12 years has
bean focused on developing varieties
suitable for Alaska production and
processing. Over 100,000 seedlings
have been grown, stored, and noted;
and those apparently desirable for
processing have been chipped, French
fried, and basked to determine their
usefulness.

Although the emphasis in this work
has been on developing a potato for
processing, experiance has shown that
8 processing-type potato must yield at
approximately the same rate per acre as
varieties grown for the fresh market.
Otherwise, in seasons when some
growers’ potatoes could not meset the
processors’ requirements, the growers’
income would be reduced if they could
not compete on the fresh market.
Grower rejection in 1968 of Clone 90,

an excellent quality potato for chipping,
rested on the fact that its yield was 25
per cent less than that of varieties being
grown for the fresh potato market.

Clone 35, a new white-skinned potato
selected in 1968 from among seedlings
of a cross of 'Ontario’ x "Stately’, has
many of the characteristics desired ina
processing-type potato, lts tubers are
oval and relatively uniform in size and
have shallow eyes and stolon cavity.
Clone 36 has a 3-year average of 308
cwt per acre of U.S. No. 1tubers 210 3.6
inches in diameter; ‘Alaska 114" has an
average of 303 cwt per acre and
Kennebec has an average of 274 cwi
per acre. Total solids contant of Clone
35 significantly exceeded that of either
Alaska 114 or Kennebec. The high yield
and high total solids content of Clone 35
should allow Alaskan growers of this
new variety to compete for sales in
either the fresh or processing market
outlets.

Vary light, crisp, flavorful chips have
been made from this new variety for the
past three crops. Chip appearance and
quality have remained fairly constant
from potatoes stored at 50°F and
sampled monthly or more often for 6
months (September-March). Storage of
Clone 35 at 50°F resuited in sprouting
after mid-December, so a sprout
inhibitor would be needed to control
profuse sprout growth that developed by
mid-January, In other studies(1) tubers
from field plots sprayed with maieic
hydrazide were stored for 11 months at
46°F and remained in good condition
throughout the period. We can
reasonably believe that Clone 35 would
respond similarly if sprayed |n the field
with sprout intibitor, maleic hydrazide.

Lavel culture potato

‘Alaska Frostless,” a new variety
released in 1969, illustrates a buiit-in
genetic response to the environment.
This response can be a real advantage to
potato growers but was not recognized
when the variety was released. In
addition to being quite resistant to field
frosting, stolons of Alaska Frostless
continue 1o grow downward in the soil
umtil the twberizing stimulus from the
tops cause stolon elongation to cease
and tuberization to begin. In this variety,
this delay in tuberization results in tuber
formation in the soil well below the
usual depth for other varieties. As a
consequence of this deep location of
tubers in the soil, light that causes

{Continued on page 29)
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Controlling Alaskan Insects Without Chemicals

RICHARD H. WASHBURN
Research Entomologist

The insects affecting agriculture in
Alaska are diverse and widely
distributed, but most of the time they are
controllead by naturally occurring
parasites, predators, viruses, bacteria,
and fungi. Moreover weather conditions
are often more favorable to the insect
enemy than to the insect. As a result,
gardeners and farmers in Alaska do not
have to worry about many insects,

The turnip maggot which attacks
members of the cabbage family, and the
reindeer warble fly, which is numerous
in reindeer and caribou, are the two
species of insects in Alaska that are
little affected by natural control agents.
However, populations of turnip maggot
can be reduced by crop rotation and
prompt destruction of crop residues
before the maggots have a chance to
pupate. Also, the destruction of weedy
mustards will eliminate another source
of maggots.

When such methods are used,
populations may be reduced so
treatment with insecticide can be
minimized. While a control of 95% ina
population of 100 maggots ina 100-foot
row will allow a good crop of radishes to
be produced, the same degree of control
in a population of millions will allow
enough infestation to make a crop of
radishes unmarketable. Of course, the
home gardener may not have space
avallable for crop rotation, but he can
still benetit from prompt destruction of
cabbage roots or radishes that are no
longer edible.

Also, the flat yellow-fleshed varieties
of turnips {'Petrowski’ isthe best known
example) are not as heavily attacked as
the round white-fleshed types such as
‘Purple Top White Globe' or Tokyo
Market'. This difference is evident whan
the two types are planted near by, but
when Petrowski is planted by itself and
no other crucifer is available it will be
heavily infested. Probably 'Petrowski’ is
not truly resistant but is merely less
attractive to adult egg laying maggots.

Cutworms

An excellent example of the sporadic
type of insect problem that is more
common in Alaska is provided by the
cutworm complex. One of the greatest
outbreaks occurred in 1943 and
resulted in widespread destruction of
vaegetables. One grower reported
seeding cabbage eight times before he
got a stand, each time the plants
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emarged they were aatan off at ground
level. The only benefit from this
outbreak was the elimination of weeds
by cutworms in some potato fields,
Numerous outbreaks of cutworms have
occurred since — at 5 to 7 year intervals.
The problems continue for a year or two

after these peaks, and then the
destructive  species practically
disappear.

The reductions in the peak

populations of cutworms are caused by
saveral agents, The most spectacular
contributors appear to be parasitic
wasps called Ichneumon flies that
belong to the genus Pseuvdoambyletes.
These parasites emerge from the larvae
of the red-backed cutworm, our most
destructive species, and they can be
observed skimming along the ground
searching for cutworms. Another agent
is a disease classified as a granulosis
polyhedrosis virus. It appears to be the
principal disease in populations of
Alaskan cutworms and in  some
outbreaks is an important factor in
reducing populations of cutworms.
Unfortunataly, the blacklight traps that
serve to indicate cutworm populations
and attract many adult cutworms in
other parts of the United States, do not
attract the species that are of economic
importance in Alaska. Our most
destructive species have their flight and
egg-laying period in maximum daylight,
so light traps are not effective from mid-
May until mid-July. Also the cool
svening temperatures in  Alaska,
compared with those of the mid-
western states, cause diminished night
flight and few light-trap collections.
Aphids

Populations of aphids also fluctuate
greatly from year to year, though thay
are usually under tremendous pressure
from parasites, predators, and disease.
Unfortunately, additional pressure by
importation of ladybird beetles, preying
mantids, and other predators is not a
practical method of controlling an
outbreak unless the aphids are infasting
a crop in a greenhouse or the predator
can be otherwise confined to the
infested crop. The ladybird beetles
simply disperse too rapidly. In one case,
within just a few hours of release. nona
could be found in an area where birch
were heavily infasted with aphids.

Naturally occurring native predators,
parasites and fungi do keep down the
number of aphids despite the
fantastically high rates of aphid
reproduction. Drought conditions that

are unfavorable to the fungi will
encourage the buildup of aphid
populations, but also that of the
predstory, bright-colored syrphid flies
whose larvae are slug-like. Drought also
increases the numbers of the minute
parasites known as braconid wasps. For
example, three years ago during one of
our driest summers, large numbers of
the potato aphid invaded commercial
fields of head lettuce for the first time,
but In the summer of 1972, it was
difficult to find aphids outdoors except
wooly aphids on a few stands of white
spruce. Even bird cherry, which is the
overwintering site for the oat-birdcharry
aphid and is usually coated with aphids
during part of every summer, had no
aphids in the summer of 1872,

Temperature control

QOur weather has other advantages in
regard to insects. With few exceptions,
the only problems with gresenhouse
insects occur in those structures that
are operated year-round, since winter
freeze does an excellent job of
eliminating most [nsect problems.
Indeed, Alaska has no present
quarantine against the importation of
infested plant materials from the other
states. The careful grower can usually
avoid problems by isolating any plant
matarial until he can be sure there are
no insects that may spread to material
he has raised himself. However, the
widespread infestation of the
greenhouse white fly in a number of
greenhouses hasbeen tracedto a single
infested plant,

Even the so-called “stored-product”
type of insects, including those in dry
careals and prepared mixas and flours,
can be reduced by the use of high or low
remperatures. Thus, freezers, ovens,
and low outdoor temperatures in
midwinter can be used to alleviate the
problem. However, heating in an oven,
though effective, must be carefully done
or it may be as destructive to the
contants as to the insect. A local feed
supplier had no problems with insects
until he decided to store the feed where
the temperature would be more
comfortable for the workers. Then a
low-level infestation became a large
ane before the infestation was noticed.
Of course, cold will not kill all stages of
developing insects, but it will slow the
rate significantly, and many species will
be killed outright.

QOur so-called hostile snvironment
can therafore be put to good advantage



m controlling insects and reducing the
use of insecticides. Moreover, the fewer
insecticides we use, the greater are the
opportunities for naturally occurring
parasites, predators, and disease to
keep insect pests at a low level. &

PHOTOPERIOD (Continued from page
15}

treatments were started on August 25,
Different sections of the grass rows
were exposed to four different daily
light/dark patterns for about eight
weeks until freeze-up near mid-
October. At that time, all above-ground
growth of grasses had been killed by low
temperature and the sall had begun to
freeze.

Discussion of treatments will be
simplified if, instead of specifying both
the daylight and the darkness hours of
each day, we refer anly to the daily term
of darkness, or nyctopariod. Treatments
during the eight weeks prior to freezs-
up were (see Figure 1); NN = normally
lengthening nyctoperiods (9 hours at
start, lengthening to 15 hours in mid-
October); IN = normal nyctoperiods
except interrupted from midnight to
1:30 a.m. with artificial lighting; LN =
lengthened nyctoperiods (15 hours
daily), accomplished by shortening the
daily photoperiod with a movable, light-
tight structure; and SN = shortened
nyctoperiods (8 hours daily), provided by
extending the dally photopariod with
artificial lighting,

The first effect of treatments on the
grasses appeared earlier than
anticipated. About halfway through the
B-week treatment period, it becams
obvious that the different light/dark
patterns were already influencing
growth rates of the grasses. The most
siriking effect noted was the increased
growth where nycloperiods were
interrupted (note height of grasses on
measuring stakes in Figure 1), During
the late summer and early autumn,
when grasses ordinarily cease rapid
lopgrowth and begin preparations for
winter, the continued vigorous growth
induced by interrupted dark periods
could predispose grasses to winter
injury.

And indeed, that was the case. The
following spring it was noted that where
nyctoperiods had been interrupted each
night for 8 weeks before frasze-up,
grasses sustained most winter injury —
some winter-killing completely.

In general, the Alaskan-adapted
grasses survived best where they had
bean exposed to the normal, unmodified
daily light/dark pattern prior to freeze-
up,

In  contrast, the midtemperate-
adapted Southland bromegrass (from
Oklahoma) showed poor winter survival
where rows had been exposed to the
normal, unaltered subarctic
daylight/darkness pattern prior 1o
winter (Figure 2-Top). But note the good
winter survival and vigorous growth of
another portion of the same Southland
row where it had been exposed to
artificially lengthenad (15-hour) daily
dark periods for 8 weeks before freeze-
up (Figure 2-Bottom).

Again we refer to adaptation. The
lengthened-nyctoperiod treatment
provided a daily light/dark pattern for a
period before freeze-up more similar 1o
autumn conditions in Oklahoma; under
those artificially provided light/dark
conditions, while temperatures
gradually became colder, Southland
was induced to undergo adequate
preparation for winter. These resuits
reaffirm the earijer statement that
plants perform best when exposed to
conditions to which they are adapted.

The four treatments prior 1o winter
affected not only winter survival of the
grasses but also the numbers of seed
heads produced the following year. On
the surface, this may seem somewhat
surprising. However, earlier studies
have shown that, in many grasses
native to subarctic and arctic areas, the
minute beginnings of seed heads {floral
primordia) normally start forming in
underground tillers during the growing
season of the year before the one in
which they will emerge as seed heads,
Therefore, environmental conditions
that influence the formation of grass
seed heads are important in this
subarctic area at least part of the year
before the year that the seed heads
appear. This is contrary to the pattern of
development in more southern latitudes
where most grass seed heads start to
form in spring of the same growing
season in which they emerge,

In our present study, the subarctic-
adapted grasses responded differently
in heading than did those from the more
southern sources. The northern grasses
produced most seed heads after
exposure to the normal daily light/dark
pattern to which they are adapted. The
lengthened (16 hr.) nyctoperiads, which
favored winter survival and seed-head
production in Southland brome (Fig. 2},
virtually prevented heading in the native
Alaskan bromegrass (Fig. 3).

Interrupted nyctoperiods were
deterimental to seed head production of
all grasses (Fig. 4). This adds to the
growing scientific evidence that the
duration of nights is of critical
importance to a number of plant

processes at various stages of plant
development and at different imes of
the year

These results have emerged trom
continuing studies here on adaptation
of crops, including phenomena
affecting winter survival and seed
production. Better understanding of the
climatic as well as other factors that

influence c¢rop hardiness and
reproductive ability will help us to
devise scientificaelly based crop-

managemen! recommendations. These
findings, correctly interpreted and
applied, can contribute significantly to
more efficient and enlightened
agricultural progress in Alaska. ®

PRESERVING (Cont from page 11)

From this brief analysis, the economic
picture looks favorable for treating wood
products in Alaska by the doubie-
diffusion method. Further economic
research on  the double-diffusion
method of treating wood products is in
progress. One phase of the research will
consist of a study to determine the
current and potential market for treated
wood products in Alaska.

However, remember that there are
other factors, not the least of which is
management, which largely determine
the success or failure of any business
venture. This is the meaning of “the
slips twixt the cup and the lip.” ®m

POTATO (Continued from page 27)

potato tubers to turn green and develop
a bitter flavor never reaches them to
produce this undesirable effect.

The significant part of this
observation is that Alaska Frostless can
be planted and grown in |evel culture
instead of ridge or hill culture. Without
the necessity for ndges and hilling, ane
can plant Alaska Frostless, use a
chemical weed killer for weed contraol,
and grow the crop to maturity with no
tillage, For the home gardener this is a
tremendous work saver. He must,
howevar, realize that he will have to dig
deep to unearth the potatoes. For the
commercial potato grower "no tillage”
culture permits high dansity planting,
which is expected 10 produce higher
yields per acre and will necessitate
considerable moedification of planting
and harvesting machinery.
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PRIVATE CAMPGROUNDS IN ALASKA

KIETH E. LOAN
Rasearch Assistant

WAYNE C. THOMAS
Assistant Professor, Economics

With so much emphasis placed on
revenue potantial of oil development
in Alaska these days. many of us
have s tendency to forget an industry
which  contributed  approximately
$66,000,000 to the Alaskan economy in
1972 and has the potential of
contributing over $100,000,000
annually by 1975. The industry is
tourism. The Travel Division for the
Stata of Alaska estimated that 182,300
tourists entered Alaska in 1972. Past
studies conducted by the Travel Division
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indicate that the number of tourists
visiting Alaska increases each year at a
rate of 18%. If this trend continuas, we
can expect 300,000 tourists to visit our
state in 19756

We at the Institute of Agricultural
Sciences are interested in analyzing
rural development possibilities in
Alaska. An important sector of tourism
in Alaska, which also has rural
development implications, is the private
and public campgrounds in our state
Camping has been an important aspect
of the rural recreation experience in
Alaska for many vyears. This rural
orientation exists because Alaskan
residents and tourists Sseem more
Interested In activities away from the
metropolitan areas, and spend much of
their vacation time in rural settings,

Thus, we feel that a study of public and
private camping is of primary
importance to the rural economy of
Alaska, This is supported by the number
of tourists who are potential campers —
66,300 of the 182,300 tourists who
visited Alaska in 19722

In order to conduct an economic
analysis of the campground market, we
have identified three major objectives:;

‘OUnta oblained from unpublisheo stixbas, Alssis Trevel
Duwagion

Frguras  sxirapoieied  from  Alasks  Trawvel Division
information

IAdaptad from Northeastarn Regionsl Marketing
Project—42.



1. Ewvaluate pricing, marketing and
management practices of private firms
providing camping.

Z. Determine the legal authority and
policles which undarlie the pricing and
marketing decisions of public camping
managemeant agencies.

3. Determine the motivations, goals
and characteristics of the camping
public as a guide to development of a
rational pricing system for public and
private campgrounds in Alaska.?

Research on the first objective has
begun with data collection and analysis
of the private campground sector.
Analysis of the remaining objectives
will come after completion of objective
one and are not reported here.

We used a questionnaire to interview
the campground operators either by
mail or in person. The questionnaire
used for the interviews was designed to
generate economic information on
pricing and marketing policies, and on
management decision-making within
the private campground industry In
Alaska. The information obtained will be
analyzed and made available (in a
menner so thal individual private
campgrounds cannot be identified) to
everyone interestad in this particular
facet of rural development in the state.

In order to conduct the interviews, our
first task was to arrive at a complete list
of the private campgrounds in the state.
Our list was developed from published

sources; the Alaska Division of Parks,

and the Alaska Campground
Association, Questionnaires were
mailed to campgrounds in

Southeastarn Alaska where personal
interviews were not attempted. We
determined that in addition to the 57
privately owned campgrounds that
charge fees, there were eight that are
privately owned and allow free
camping. During the interview period
{(Summer, 1972) three initial
gbservations were apparent. Many
people with trailers and mobile units
preferred campgrounds with complete
hookups of sewer, water and electricity.
Also, selection of a campground strictly
for locational convenience was
common. Probably the most significant
reason for choosing a private
campground was the security afforded
by someone being on duty at all times.

Only preliminary results of pricing
characteristics and prevalent economic
conditions existing within the industry
can be presented at this time. To allow
price comparisons, the campgrounds
were grouped according to their
capacity and the facilities available
(Table 1). Regarding pricing methods,
for the 256 completed questionnaires we
found that 16 campgrounds had a per-
site charge based upon the facilities
provided: six charged a basic party fee
and extra for each additional member;
two charged on a per person basis; and
two campgrounds based their fees on
the type of vehicle.

Campground owners are faced with
many problems that reflect the overall
aconomic conditions of the industry,
Two examples are the difficuities in
obtaining financing for facility
development and concern over possible
competition from publicly operated
campgrounds.

In addition, a major difficulty is that
the Alaskan camping market is primarily
transient; the campers usually stay at a
campground for only one day and then
travel on. Approximately 64 percent of
the campground owners that completed
our guesticnnaire indicated that the
greatest portion of their business is
made up of one-day campers. This
mobility of tourist and resident campers
in Alaska makes it more difficult to
maintain a profitable level of cccupancy.

We are still in the process of
gathering and correlating data.
Consequently, we feel that any in-depth
interpretations would be somewhat
premature. The information provided
here is only intended to give you some
insight into the type and purpose of our
study, When completed, it should
provide the campground operators with
additional information to assist them in
their decision-making processes
regarding the economic issues of
marketing, pricing and management.
The private campground industry is an
integral part of the entire tourist
package, one that Is increasing in
importance each year. It is our hope to
provide information that assists in its
development, ®

Table 1. Preliminary average daily charge (dollars) at various campgrounds in Alsska, 1972*

Campground Type of facility
capacity Number of Open field No hookups
(Number of campgrounds in | (no designated (designated Elec. Elec. &  Elec, water Other
sites) each group sites) site) only water and sewer combination
1-10 4 1.00 —_— 3.186 _— _— 3.50
11-20 5 1.06 -—_ 333 et 373 —
21-30 4 3.02 1.10 3.00 _— 312 —
31-40 1 —_— —_ — — 3.50 —e.
41-50 2 0.56 2.00 —_— 4.00 ) 3.00
51-60 4 200 3.06 3.45 3.50 3.50 - .4
60 and over 5 218 3.00 e 3.78 4.00 e

*Calculation of prices inthis table was based on the assumption thatthe average party size was three people,
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